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MICROSCOPIC EIAMINATIONS OF BLOOD. 

The question of the microscopic characters presented 

Beason for forther exaini- ^7 t^e blood in cholera is reverted to 
ations of blood. jj^ ^j^^ present report, not because we 

haye to make any materiał modifications in our former state- 
ments, or to record any additional phenomena of any great 
importanee, but as the features preyiously described as 
characterising the blood in this disease were by no means such 
as the views, at present widely prevalent, relatire to the causes 
and methods of diffusion of epidemie disease would have led 
us to expeet, it has been considered adyisable to examine the 
question very carefully again. 

Before entering on the discussion of the phenomena of 
,, ^^ , ^ ^ any morbid condition, as we have pre- 

Methods of researoh, . '^ -, •j.j j.*j.* •!• it 

yiously pomted out, it is manifestly 
requisite that a healthy standard with włich they may be 
compared should be obtained, and, if any important deyiations 
from this standard be obseryed, these again must be eompared 
with those which occur in connection with other diseased 
conditions. This method of obseryation has been followed 
in the present instance, and the results are stated in similar 

* Being one of the AppendiceB to the Tenth Annnal JSspori of the Saniłary Com' 
misiiimer with the GoternmetU of India, 
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order — the standard phenomena of healthy blood being con- 
sidered flrst, those of the disease specially under inyestigation 
next, and finally those of various other (ordinary and arti- 
ficially induced) diseased conditions. 

The methods of exaniination were precisely the same as 

those preyiously employed and de- 
scribed, and consisted m the use of 
ordinary preparations, preparations which had been ezposed 
to the fumes of osmic aeid, and preparations mounted in waz 
eells for purposes of continued obseryation. The micro- 
SGopic powers employed were the ^'' and yV*^ immersion objec- 
tives of B/Oss; and the i'/ and -5^" immersion lenses of 
Powell and Lealand. We have found the -yV object glass of 
the latter makers, and the ^ of Boss, particularly suitable 
for inyestigations of this kind, especially when used & 
immersion. 

In conneetion with the employment of waz eells in 
„ _ ^ ^, continued obseryations, renewed ex- 

"Waz oells afford the oondi- . , ■, . i j 1 1 • 

tłone neoessary for the de- periment was madę m regard to their 

▼elopment of baoteria, &0. rt»j» Ji j»i« n 

affordmg the conditions neoessary for 
the development of bacteria or fungal elements, if these 
were really present. The resnlts agreed with those pre- 
yiously recorded,* preparations of blood inoculated with fluid 
containing bacteria being ąuickly decomposed with abundąnt 
deyelopment of these organisms, and specimens in which 
one or morę of the common atmospheric spores had been 
enclosed being rapidly dried up by the growth of mycelial 
filaments, which in many instances produced an abundąnt 
crop of their characteristic fructifications. With these pre- 
łiminary obseryations we may proceed to a detailed account 
of OUT ezperiments and their results. 



* Eighth Annual Report of the Sanitary CommisBioner with the Ooyernment of India — 
Appendiz B, p. 164^ 1872. 

Ninth Annuttl Report of the Sanitary Commisfiioner with the Government of India— 
Appendix A, pp. 37-38, 1873. 



[ 3 ] 



A.— Mioroscopio ezaminations of the Blood in Health. 

The foUowing table shows the characters of eighteen spe- 
cimens of the blood of healthy subjects, the first fourteen 
being deriyed from the human subject, the last four from 
healthy dogs : — 

TABLE I. 

Microacopic ciaraclers of Normal Blood. 



No 

of 

caae. 


No. 
1 


Semm. 


Red 
eorpuaclea. 


White 

corpna- 

clea. 


Molecnlar 
matter. 


Bac- 
teria. 


Fnngi. 


Rbmaeks. 


I 


Clear 


Normal ... 


Few ... 


Nonę 


Nonę... 


Nonę... 


Namerona bacteroid appearances. 


















dae to decotnpoaition of corer 


















glaaa. {Yide page 4.) 


>t 


2 


t% 


tf 


» 


>t 


ff 


łf 




ji 


3 


» 


t> 


t» 


»t 


»» 


»* 




U 


4 


» 


»i 


»t 


*i 


ff 


ft 


After aome daTS the white cor- 
pnaelea diacharged their eon- 


































tenta and remamed aa hyalino 


















apherea. 


n 


6 


»* 


»» 


» 


ft 


ff 


»t 


Inoenlated with b!icteria,aQd in 48 
houra qnite decom poacd. 


III 


6 


M 


Echinnlated 


if 


n 


ff 


łf 


Thia waa a yery thin layer apread 
out by preaanre on the coYor. 


M 


7 


n 


Normal ... 


>f 


Sprinkling 
of motile 
pointa. 

Yery few... 


f* 


>t 


Namerona glaaa bacteria: no 
preaanre applied. 


IV 


8 


M 


Echinnlated 


n 


ff 


ff 


Echinniation prodnced and in- 








on presanre. 










creaaed at will by presanre. 


V 


9 


M 


Normal ... 


w 


Sprinkling 


ff 


" 


Echinniation appearing on prM- 
anre ; namerona delieate fibri- 
nona threada in the serona 


Ti 


10 


M 


»f 


ff 


n 


ff 


»» 


spacea. 
Ditto ditto ditto. 


11 


II 


n 


M 


Nona 


ff 


After 3 


















daya. 




» 


12 


n 


t» 


*> 


ff 


ff 


Nonę... 


No ftmgi appeared in this at any 
time. 


VII 


13 


t» 


n 


>( 


Sprinkling 


ff 


ff 


Blood from the heart of a dos. 


VIII 


14 


M 


t$ 


t> 


Veryfew... 


ff 


ff 


Ditto ditto. 


IX 


15 


w 


ł> 


M 


Nona 


ff 


ff 


Blood from the li^er of a dog. 


w 


16 


M 


— . »». 


>f 


ff 


ff 


tf 




n 


17 


H 


Echinnlated 


t» 


tf 


ff 


•» 




X 


18 
18 


n 


Normal ... 


»t 


ff 


f» 


ff 

1 




X 

I 


... 




• •• 


6 


... 





The features presented in this table, which reąuire special 
consideration, appear to be the foUowing : the oecurrence of 
echinniation in the red corpuscles, the liberation of granular 
matter from the white ones, the presence of motile points, 
fibrinous threads and fungi, and finally, the deceptive appear* 
ances due to decomposition of the glasses employed in the 
preparations. 

1. The ecUnulałion of the red corpusclea. — ^This is a 

phenomenon which has been so long 
recognised that it would have been 
unńecessary to notice it here had not 
considerable stress been laid upon its presence by yarious 
recent writers on pathological histology. We find MM. Coze 



stress laid by authors on 
eohinulation of tho red oor- 
piisoles. 
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and Pelz describing tbe red corpiiscles presenting ** l'aspect 
d'iui chaton de marron d'Inde ;" and appearing " oomme 
recouyerts de piąuants qui rappellent tr^-bien la formę de 
b&tonnets ou Baetćries/' as one of tbe cbaracteristies of tbe 
blood in septicaBmia, typboid, yariola, and measles, and sug- 
gesting tbe possibility of sucb appearances being due to tbe 
deyelopment upon tbe red corpuscles of tbe bacteria wbicb 
tbey affirm to be tbe cause of tbe diseases in ąuestion.* 

It is no doubt true tbat a pbenomenon like tbat of 

The phenomenon msy be ecbinulation may be induced by vari- 
induoeabypreMure, Q^g causes, and tbat some of tbese 

causes may be morbid conditions of tbe blood ; still tbere is 
yery great need of caution in interpreting tbe significance 
of any pbenomena wbicb we find may co-exist witb bealtb 
in tbe subjects fumisbing tbe specimens under examination, 
nay morę, wbicb may be induced accidentally or at will by 
sligbt modifications in manipnlation. No w, we baye no besita- 
tion in affirming tbat tbis is tbe case in regard to tbe pbeno- 
menon under consideration, and, altbougb at first inclined to 
asoribe some importance to its presence, we baye in tbe course 
of experience come to regard tbe wbole matter witb graye 
suspicion. Numerous experiments clearly sbowed tbat ecbinu- 
lation was tbe inyariable consequence of employing a yery 
smali ąuantity of blood so as to spread it out in a yery tbin 
layer (vide No. 6, Table I), or of pressure wilfully applied to 
tMcker layers (vide Nos. 8 and 9 of tbe same table) . 

Tbat otber influences beyond merę mecbanical pressure 
^ ^ ^^ do, boweyer, result in producing simi- 

and by other meani. •■ i i ° •/» j 

lar appearances was clearly manifest 
in one or two cases in wbicb tbe pbenomenon came on 
gradually in specimens preseryed in wax cells in wbicb tbere 
could certainly be no pressure on tbe corpuscles, beyond tbat 
of tbe contained air ; nor could tbe eyaporation baye been 
sufficient to baye accounted for tbe alteration. Howeyer 
induced, tbe condition appeared in one of two forms ; to tbe 
first of tbese, in wbicb tbe corpuscles appeared beset witb 
yery fine projecting points, tbe term * ecbinulation * is strictly 
applicable ; wbilst in tbe otber * tuberculation ' morę accu- 

• " Recherchea cliiiiqaes et expćrimentales snr les maladies infectienses ćtndi^s 
sp^ialement au point de Yne, de Tćtat da saDg et de la prćsence des ferments." — Faris, J. B. 
Ballićre et FiU, 1872. p. 76. 
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rately represents the condition, for the corpuscles, instead of 
presenting their normal smooth outline, were oovered with 
obtuse projections of yarious sizes. Both forms were com- 
monly present in one and the same samploj although one or 
other usually predominated. 

2. The liberałion of granular and molecular matłer 
Moiecuiar matter due to ff^om the white corpuscles. — ^This pro- 

disintegration of white cor- "^ , i j • • i t * • 

pusoies. cess, occurrmg alniost mvariably in 

specimens of blood subjected to oontinued obseryation, was 
fuUy descńbed in the preyious report, and we now again cali 
attention to it merely in order to reiterate the statement that 
such granules and molecules might very easily be supposed 
to be extraneoas partioles of baeteroid naturę, were not their 
souree and process of liberation clearly demonstrated by con- 
tinuous obseryation of indiyidual specimens. 

3. Mołile partioles. — It will be seen that these were 

ppobabie naturę of the mo- observed in six samples of blood from 
tue particie*. gy^ cascs, and when present they 

formed a characteristic feature. They were exce88ively mi- 
nutę solitary points, just yisible under the highest powers 
employedy and in incessant actiye motion in the serous spaces 
among the corpuscles. They were present in the blood imme- 
diately on its removal from the body, underwent no farther 
deyelopment in specimeDs retained under obserration, but on 
the contrary usuaUy disappeared within a short time. Their 
naturę could not be satisfactorily determined, but they cer- 
tainly showed no evidence of being organized, and their 
motion, although very energetic, may very probably have 
been purely mechanical, as partioles of such excessive minute- 
ness must naturally tend to move actiyely for some time, 
when the fluid containing them is subject to so much distur- 
bance as is involved in procuring and mounting specimens of 
it for examination. The chief point of importance in regard 
to them is, that bodies of such a naturę may occasionally be 
detected in the blood of indiyiduals apparently in perfect 
health. 

Ł Fibrinom threada. — In two of the specimens of the 

Bvane»cent eharaoter of fl- tablc, delicatc fibrinous thrcads were 

brinoTM threads. numcrous, crossiug the serous spaces 

between the corpuscles. We have obseryed that threads of 
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tliis naturę very soon disappear, and in these particular pre- 
}):irations they were not yisible after an interyal of twenty- 
four hours. 

5^ Jiacłeria. — Distinct bacteria were obseryed in no 

instance either as actually present in 

tne specimens immediately on their 

remoyal from the body, or as being developed in tliem during 

the time in. which they were retained under observation — a 

time yarying from a few days to sereral months. 

6. Fungi. — In only one instance were fungi developed 

in a specimen whilst under obserra- 

Absonoe of ftingi. .• i. i. j.i^ j» i^ • i. 

tion; but, as tne forms wnicn were 
developed in this instance were those belonging to ordinary 
atmospheric spores, and as only one of two specimens simul- 
taneously obtained from the same indiyidual was affected, 
the presumption is that they were due merely to accidental 
contamination, and not to the presence of any inherent fun- 
gal elements in the blood. 

7. JPhenomena dependent on imperfecłions in the glasa 
^ ^ , ^ ^ _, of slidea and cover8. — It will be seen 

Speotral baoteria. xi i. • /• • i. 

that in four specimens numerous bao- 
teroid bodies were present, which were traced to imperfections 
in the surface of the glasses employed to mount the specimens. 
It may appear unnecessary to enter into any detailed discussion 
of such appearances, but as we were for a considerable time 
somewhat misled by such appearances, and as it seems yery 
probable that other obseryers, on whose obseryations great 
reliance has been placed, haye been similarly misled, we 
consider that a brief account of such fallacious appearances — 
which we propose to cali ' spectral bacteria ' — may not be 
amiss* 

In describing preparations of blood and of choleraio 

fluids in preyious reports reference 
"^^ '^^^ has morę than once been madę to the 

appearance of " milky spots," * and it was in working with 
such specimens that the phenomena due to slight erosions 
of glass surfaces in contact with yiscid fluids were first 
clearly recognised. It was casually obseryed that the coyer- 
glass in a particular specimen, which showed these milk 

* Ninth Annunl Snnitary Report, App. A, p. 26. 
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spots in considerable numbers, had been slightly affected 
with that form of surface decomposition which so rapidly 
renders thin glass useless for microscopic work in tbis 
country, ultimately converting it into a wbitish translucent 
medium like ground glass. Attention haying been attracted 
to tbis as a possible explanation of tbe preyiously unac- 
countable " milk spots," numerous experiments were tried 
with glasses affected in yarious degrees with surface erosions, 
and a great variety of extremely deceptive appearances were 
traced to tbe existence of such a condition eitber in tbe 
cover-glasses or in tbe slides employed. Wben tbe erosions 
were comparatively large, tbey gave rise to appearances 
simulating cellules of yarious sizes ; wbilst wben very minutę, 
spectral molecules, monads, and bacteria were produced. 
Some of tbe bacteroid markings were peculiarly deceptive, 
consistin^ of oblong or rod-like appearances separated from 
one anotner by wbat seemed to be joints. Ali these spectral 
cellules, microzymes, and bacteria are of course motionless, 
altbough a sligbt moyement may sometimes appear to occur, 
due to imperceptible cbanges in tbe position of bodies, such 
as blood corpuscles, in tbe preparation affected. 

Tbese appearances are to be recognised in one or otber 

How to be distinsoishAd of two positious iu tbc prcparation, 

from .oud bodioB. comiug iuto focus eitber bef ore, wbich 

is much morę common, or after tbe real solid bodies con- 
tained in tbe fluid. For example, in a preparation of blood 
tbey are eitber found immediately beneatb tbe cover-glass, 
coming into view before tbe red corpuscles are defin^, or 
morę rarely at tbe bottom of tbe preparation after tbe corpus- 
cles bave lost their sharpness of outline. Wben present in 
smali numbers only, tbey are freąuently exceedingly decep- 
tive, morę especially those of tbe upper layer, wben, as is 
sometimes tbe case, tbey are interspersed among real solid 
particles ; but there is one infallible means of distinguisbing 
them, for all such spectra first make their appearance as 
shaded bodies, becommg brighł as tbe focus is deepened, often, 
morę especially wben of some size, assuming a pinkish tinge 
wbilst doing so, and passing out of view as bright spaces. 
Now, as tbese pbenomena are just tbe reyerse of those occur- 
ring in tbe case of actual solid particles, such as bacteria, 
wbich appear first as bright points becoming shaded on 
deepening the focus^ tbey may always be distinguisbed by a 
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little careful examination, but at the same time they easily 
deceiye If a preparation be but cursorily examined. Sucli 
appearances are, yery probably, much less liable to be met 
with in other elimates where glass surfaces are not so prone 
to decomposition, but the possibility of their occurrence should 
always be borne in mind. 

This idea particularly suggests itself in connection 

The « Bone immobue " pe- with the importanco which MM. 

tSSbfo^1?SSŁ*ll?^^^^^ Cozeand Felz attach to the oceur- 

?IttS^%^^tu^' JSectpSi rence of a " zonę immobUe " of bac 

bftoteria " heP6 desoribed. teria, iu specimeus of blood in 

yarious infectious diseases. These authors say in reference to 
this point : — '^ Dans oet examen microscopiąue, une cir- 
constance nous a frappćs, et nous n'ayons trouyó le fait eon- 
signó nulle part. En tournant la yis du microscope pour 
mettre Tinstrument au point, on apercoit comme un semis 
de corpuscles tout k fait immobiles et assez rapprochćs^les 
uns des autres. Łe semis parait tantót, et le plus souyent, 
fixe a la partie internę de la plaque recouyrante, tantdt, 
plus rarement, k la plaque infśrieure, * ♦ * oette zonę 
a 6t6 śgalement signalee tout rścemment par Dayaine.'* 
The appearanee of tbis " zonę immobile *' agrees yery closely 
with that due to glass erosions, and it is manifest that the 
latter might yery easily be mistaken for or confounded with 
organie particles. 

8. As regards the alleged constant presence of sarcinae 

or their elements in the blood, we 
Bapoinee. hayo ouly to repeat our former state- 

ment that our obseryations (and this applies as well to 
morbid as to healthy speeimens) haye not afforded it the 
slightest conflrmation, so that, in so far as this country at 
all eyents is concemed, it appears to be wholly unfounded. 



[ 9 ] 



B.— -MioroBOopio ezaminatioiia of tho Blood in Cholera. 

The following table shows the results of tlie examin- 
ations of forty-one speoimens of blood from twenty-two 
cases of cholera : — 

TABLE II. 

MieroBcopic cAaraeters of Cioleraie Blood. 



Ko. of 

0M6. 


No. 


SomiBł 


eorpoMlof. 


White 
oorpuaclef. 


Baoteria. 


Fnngi. 


*-— łr- 

BlMABSI. 


I 


1 


Cloar, 
abanduit. 




Yofj abon- 
daiit. 


Nono ... 


Nono 




n 


s 


H 


M 


_ n 


It 


•t 




ii 


8 

4 


M 


»■ 

tt 


rew 

Yery abnn- 
dant. 




tt 
tt 




III 


6 


M 


Behinnlsto 


1* 


lor8after 
8days. 


tt 




fV 


6 
7 




Normal ... 


»» 


Nono ... 






•w 


8 


>» 


*» 


w 


»» 






V 


9 


n 


N 


n 


»* 






Vi 


10 
11 


M 

•I 


Yaiy dlffln- 
•nt. 


M 
M 


>t 
ft 


After 8 dayi 


Delieato fibrinona thraad« 
in tho aeiona spaees. 


vn 


18 


M 


Normal ... 


Abondaot... 


ft 


If 




Tm 


18 


»• 


ti 


Nonnal ... 


•• 


n 


Patlent not in ooUapaoi 


& 


14 
16 


n 
łt 


DUfooiit ... 


Abnndant... 


t» 
tt 


tf 


attack Tery alicht. 
Fibrinoni threadi preient. 
Ditto ditto. 


ł 


16 


M 


«. »» . 


» 


f» 


tt 


17 


n 


Nomua ... 


M 


ft 


tt 




M 


18 


n 


•> 


W 


»• 


It 




ft 


19 


w 


w 


*l 


•t 


tt 


nbrfnona threadi preient. 
Ditto ditto. 


80 


n 


f« 


f* 


tt 


It 


xfi 


81 
82 


w 


DUŚnent... 


M 

M 


It 


Aftor 16 dayt 
It 


Ditto ditto. 


lf_ 


88 


•• 


»t 


»> 


tt 


tt 


Fibrinoni threadi preient. 
Ditto ditto. 


xin 


84 


»ł 


N 


t» 


ti 


t9 


iiT 


85 


w 


It 


M 


tt 


M 


Common preparation. 


86 


M 


V«7 difllii- 


SprinkUng 


I* 


n 


Was eell preparation. 








ent. 










fT 


87 


n 


Difflaent... 


Abnndant... 


It 


1$ 




88 


M 


tt 


Sprinkling 


1* 


tt 




__ 'i- 


89 


»f 


f* 


M 


tt 


It 




XVI 


80 


M 


*» 


Abnndant... 


t» 


It 


Fibrinoni threadi preient. 


xńi 


81 
88 


M 


Yory diiBa- 
ent. 


Yery abond- 

ant. 


»t 


tt 
n 


Ditto ditto. 


n 


88 


»» 


10 


•» 


tt 


tt 




n 


84 


M 


If 


t* 


t« 


tt 




xvni 
fix 


85 

86 


»• 


Diffloont... 


tt 


tt 

tt 


tt 

tt 


Fibrinoni threadi prenat. 
Ditto ditto. 


87 


H 


Norńial ... 


Normal ... 


1 1 


ti 




XX 


88 


M 


f( 


Abnndant... 


tt 


tt 


Fibrinoui threadi praieiit. 


xłi 


89 
40 


M 
ff 


Yanr diffln- 
tni. 


Spnńkling 


tt 

n 


It 


Ditto ditto. 


ZXII 


41 


•t 


DUBoent ... 




i> 


M 





It will be seen that the results here recorded are almost 

identical with those of the former 
oóSSaou? to dfoiwaf^* '•^ report ; showing the same absence of 

baoteria^ fungi, or other eztraneous 
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bodieij and the same generał preyalence of considerable 
leboooytosis. There is one phenomenon, howeyer, promi- 
nently noted in this instance which was not adrerted to 
preyiously, and that is the diffluent condition of the red 
corpuscles. This was obserred in no less than twentyin- 
stances, the condition being Tery strongly prononneed in 
four of these. It showed itself in a tendency manifested by 
the corpuscles to aggregate in irregular masses in place of 
forming the normal rouleauz;* and, in ordinary prepara- 
tions where any pressure was exerted| and in which there 
was any movement of the fluid, in the ease with which 
the corpuscles altered their forms, were drawn out into irre- 
gular processes or adhered to one another by elastic protru- 
sions. Fine fibrinous filaments were obserred in the serous 
spaces in fourteen preparations, disappearing as the ciot 
contracted, and the corpuscles became closely aggregated 
to one another. A *' zonę immobile " of spectral bacteria 
was present in four cases, and bacteria and fungi madę 
their appearance after interyals of some days in four 
others. 

In place of repeating the generał statements contained 

in the preyious report regarding the 

iii?^? oJ^&^iSm " ^^■®'*^- phenomena obseryed in specimens of 

choleraic blood in generał, it may 

be well here to introduce a detailed account of those occur- 

ring in an iodiridual characteristic case in which obserya- 

tions were carried on for some time. 

Three specimens of blood were obtained three hours 

before death from a patient, pulseless, 
-Cholera biood-a typicai mprofound collapsc, and with a rcctal 

temperaturę of 105° F. The blood 
was very dark-coloured and appeared abnormally thick. Of 
. the three specimens, one {a) consisted of an ordinary prepa- 
ration destined for immediate ezamination, whilst the other 
two (6 and c) were jnounted in wax cells for continued obser- 
yation. The flrst specimen (a) was examined at once. The 
red corpuscles were aggregated in irregular masses, appeared 
Tery diffluent, and showed very little tendency to form 



* This phenomenon bas been obseryed bj MM. Coze and Felz in the blood in 
«eptc»mia, typhoid, yariola, and measlei (op. cii. pp, 76, 148, 196, 242), and by DaTaine 
in tbat in cbarbon (Oomptes Bendna, T. LYII, p. 851, Auguat lOtb, 1863). 
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Fouleaux, Łeucocytes were present in extreme abundance 
and in a state of great actirity . In some of the serous spaces 
an appearance of a meshwork of very delicate threads was 
yisible, due to the presence of filaments of a fibrinous naturę 
in some cases ; to fuie processes connected with active leuco- 
oytes in others; and, to fallacious appearances due to the 
presence of very tenuous, ill-defined łeucocytes, the 
contained molecules of whicb, coming out jnore distinctly 
into view than the investing protoplasm, appeared as though 
free in the surrounding fluid. Not 9, tracę of bacteria or of 
yibriones oould be madę out. 

The two other preparations were not ezamined for twenty- 

two hours. At the close of that period 
bi^?PS[*^eeuL*^ ■•°'* l>oth presented similar features, so 

that one description is sufficient for 
them. The serum was abuadant and quite elear, form« 
ing a wide zonę around the smali ciot ocćupying the centrę 
of the preparation. The red corpuscles were well preserred 
and were irregularly massed together, White corpuscles 
were present in extreme abundance, their numbers being so 
great as to cause the formation of a white fringe along 
the edge of the ciot yisible to the naked eye, whilst under 
the microscope very many fields were entirely occupied by 
masses of them. Very few of the corpuscles now retained 
any morement or showed any changes in form, and the 
majority were circular, finely molecular, and contained a 
yariable number of refringent granules. Twenty-four hours 
later — forty-six from the datę at which they were obtained — 
but little change had occurred in either specimen. The white 
corpuscles had become morę or less distinctly yacuolated 
and all moyement had oeased ; the red corpuscles were well 
preseryed and the serum was abundant, quite elear and free 
of any traces of bacteria or yibriones. The preparations 
were examined at interyals. Fiye days aftes the last 
ezamination fhe changes in the łeucocytes had adyanced 
considerably, increased yacuolation being yisible in some» 
whilst in others the granular mass^ of the bioplast pro«> 
truded morę or less from one or other side of a large elear 
yacuole ; in some the two bodies were almost enturdy sepa- 
rate, whilst in others total separation had been oompleted 
and the granular mass exhibited yarious stages of disin- 
tegration — a process which resulted in the appearance of free 
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granules and moleoules and amall patches of such particles 
tiiroughont the serum* 

After thisy altłiough tlie preparations were retained under 

obsenration for a month longer, the 
n^S?oftii?iS2SBS2^^ only further changes obseryed in them 

were inoreasing cUsintegration of the 
white corpuscles, loss of distinctness in the outlines of the 
red corpuscles, and a change of their colour to a bright rosy 
hue, accompanied by a certain amount of staining of the 
serum. The preparation remained fluid throughout the entire 
period of obserration, but no deyelopment of any un- 
equiyocal bacteria or yibriones eyer occurred. There was of 
course ultimately a generally-diffused sprinkling of granules 
and molecules deriyed £rom the breaking-up of the leucocy tes, 
but neither by form, growth, nor motion did they show them- 
selyes to be truły baoterial in their naturę. 

This case presented ahnost all the characteristio features 
_ ^ , , of oholeraio blood, the only one which 

|Ms«Ai th0 Ibjdi^ flMtuTM was not obseryed bemg the swarmmg 
*" moyement of the contents of the 

white corpuscles ; but as the preparations, after the first day 
or two, were only ezammed at interyals, the phenomenon 
was yery probably present, althoagh the precise time of its 
occurrenoe did not coincide with that at which any exami- 
nation took place. 

As in all our preyious examinations not the faintest 

tiace of eyidence presented itself in 
TiSbStoSSbtood toSftt fayour of the presence of any bacteria 

or other foreign organisms or germs 
in the blood in cholera — ^all the phenomena obseryed were 
ascribablo to alterations, relatiye or absolute, in the normal 
elements of the blood, not to the presence of any new or 
extraneous bodies of such a naturę as to be detected by 
microscopical researoh. 

We haye now ezamined numerous specimens of blood 
deriyed from cases of eyery degree of seyerity and at eyery 
fitage of the disease during life and shortly after death, and, 
had the presence of foreign organisms in the blood been 



[ 13 ] 

essentially related to the disease in one way or other, whether 
as causes of the diseased condition or as indications of its 
exi8tence, it is scarcely conceiyable that they should haye 
consistently failed to afford the sli^htest eyidence of their 
presence. We are well aware that these statements are likely 
to be receiyed with some incredulity by a very large number 
of the members of the medical profession, madę as they are 
at a time when yiews regarding the important and almost 
necessary influence of "germs," "bacteria," " microzymes," 
&c., in the deyelopment of epidemie disease are so widely 
diffdsed and so much quoted ; but, in bringing our exami- 
nations of the blood from this point of yiew to a close, we feel 
bound to state our results and conclusions distinctly. 



Q— Mioro8cx>plo exainmation8 of tlie Blood in Diseases cther than 
Cholera. 

In considering questions connected with the blood in 

cholera, morę especially in reference 
ThaUoodinTaooinia. to tho doctrinos rcfcrred to at the 

close of the preyious section, it was 
important to determine whether the blood in diseased con- 
ditions beyond all doubt capable of direct communication by 
inoculation, differed from that in cholera in any important 
respect, morę especially whether it necessarily contained dis« 
tinct organisms of any kind recognisable by the use of the 
microscope. After some deliberation yaccinia was selected 
as the most conyenient for this purpose, as there is no 
objection to the production of the condition in the human 
subject and a definite series of obseryations at known periods 
from the introduction of the morbid agent into the system 
can be carried out.* 

The table on the nezt page shows the results of the 
exainination of forty-seyen specimens of blood deriyed from 
fiye cases in which yaccination had been performed : — 



* There U another adyantage attending the selection of Yaccinia ; thedisease whiUt 
ranuing a definite oonne it not of a fatal or dangerona natare, and therefore phenomena 
dne to impending death of the oiganiBm, or of any of ita parte, are not Ukely to occor, 
vid9 infra, p. 32. 
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TABLE III. 
3fieroscopic ekaracłert qf Faeeinial Blood. 



i 



M 

» 
•* 
M 

U 

n 

M 
M 



CImt. 



•> 



M 



iń 



n 

f 



M 
M 
M 
M 



8 

3 

4 

6 

6 

7 

8 
9 

10 
11 
12 

1 
2 

8 

4 



6 
7 

8 
9 
10 
11 
1 
2 

S 

4 
1 

2 
3 
1 
8 
8 
4 
6 
6 

7 



M 
W 



n 



Red 

oorpoaclei. 



Some eehina- 

Uted. 
NomuJ. 



»> 



Wbite 
corposcles. 



HoleeaUr 
matter. 



Yejyfew. 
NomuJ. 



M 
M 
M 

n 
u 

M 

n 



n 

H 

m 
n 

M 

n 
w 
$* 
•» 



Some echina- 

lated. 
Nonnal. 
Borne eebinU' 

lated. 
NornuJ. 



n 
n 



M 



•f 

M 



w 
ft 



If anj broken 

up. 
Kormal. 



M 
Ił 
W 
»t 

W 
ft 
M 



ff 



tf 

M 



M 
M 






M 



M 






» 

M 
M 
tf 



Abundant. 



Somewhat 
difflaent. 
Echinulated. 
Normal. 



37 



»f 

ft 



ff 



87 



tf 
ff 

M 
M 

ff 



ff 



Nonnal. 



ff 

if 
ff 
fi 
ff 
•f 
ff 
>• 



Kon«. 



Sprinkllng, 
motile, 

Very few 
particles. 

Abandant. 



Nonę. 
ff 

H 
ff 

One or two 
particles. 
Sprinkling. 
Abaudant. 

Nonę. 
•i 

Abandaat. 

ff 
Noof. 

ff 

Spiinkling. 

Abandant. 
ff 

A sprink- 
liDg. 

ft 

Nonę. 



Sprinkling. 

•t 
Nonę. 

•f 
ft 

it 
ff 
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Nonę. 

•f 
fi 
ił 

f* 

ff 
f* 

ft 
ff 

ft 
ft 
ft 

ff 
ff 

ff 
ft 
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tf 
ft 
ff 

tf 

ft 
ft 

ft 
tf 



>f 



24 honre after Taoeination. 



M 

After 72 
houn 
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•t 
ft 
tf 

H 
ff 
ft 

ft 
M 



ft 
ft 

ff 
ff 
tf 
ft 
•t 
ii 
ff 
ft 

$» 



U 

ff 
ft 
It 
f 
t* 
•t 



After 7 
days. 



ft 

fi 
tf 

ft 

i» 
it 
ii 
tf 
ft 
ft 
ff 

tf 



ii 


n 


ii 


•i 




» 


ft 


•t 


ft 




82 


tf 


li 


ft 


Abondant fibrinoue 
threads. 


48 


n 


tf 


fi 




66 


if 


ii 


it 




K 


ft 


M 


•f 




72 


t» 


u 


ft 




104 


ff 


W 


ff 


Some bioplastie 
fhigmenta. 

ft ii 


144 
9 
9 


days 6 houn 


ft 

tf 

1 ff 


24 hoon after 


M 




24 


ff 


n 


M 




^ 












ft 


u 


tf 




82 


ft 


fi 


M Bioplaste digłended 










and crowded wlth 


48 


if 


H 


ff 


moTiug particles. 


48 


fi 


l> 


ii 




72 


ft 


It 


tf 




96 


ft 


»> 


•t 




104 


if 


•t 


»« 




128 


n 


ft 


fi 




9 days 


tf 


ft 




72hoore 


ff 


It 




72 


ft 


tf 


tf 




72 


łi 


ff 


»» 




72 


ff 


fł 


It 




8day« 


•t 


tf 




8 


ff 


ft 


nA 


Tery tkin lajer. 



48 houn 
48 
120 

120 
144 
1S6 



ii 
H 
ii 

ft 

ft 



*» 
u 

•i 
ff 
ft 
tt 
ft 



ff 
•t 
ft 
ff 

li 
>t 



U8 



2 



„ Abandant fibrinoas 

threads. 
„ Bioplasts Tery ao- 

tiye. 



Iieuooc; 
in the b 



es not numerous 
in yaooinia. 



The specimens, as shown in the table, dated from twenty- 

four hours up to nine days subsequent 
to yaccination. Of the five cases^ No. I 
was abortive, no vesicles ever making 
their appearance. Nos. II and III were moderately successful, 
whilst No. IV, and No. V, which was vaccinated directly 
from it, were excellent cases with large well-developed yesicles, 
The most prominent respect in which these specimens of 
blood differed from those in cholera was in the absence of 
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ttny appreciable leucooytosis ; the only specimens ia which 
the white corpuscleB were in excess belonging to case II, the 
subject of whioh was in an an»mio condition, due to in- 
fluences of climate, and habitually showed an abundance of 
leucocytes in the blood. 

In seyenteen of the forty-seven specimens motile par- 

ticles were observed. These were of 
i^Y^i^S.^"^^^^^^^^"^^ extreme minuteness, appearing as 

barely perceptible points, with a ro- 
tating or jerking morement in the inter-corpuscular spaces. 
They showed no evidences of being organisms. Their move- 
ments were not morę actire than those in other instances, 
certainly due to mechanical aotion. These particles were as 
abundant in the abortive case as in any of the others, and 
were least abundant in the two successful ones, nonę being 
present in the specimens £rom one and yery few in those 
from the other of these; and, as they haye been already 
mentioned as occurring in specimens of blood obtained from 
healthy indiyiduals, they do not appear to demand further 
oonsideration here. 

Distinct bacteria were absent throughout the whole series, 

and although fungi occurred in three 

bi5?d®S?vMoSSS®'** ^ *^® instances, they were not deyeloped 

until after uncertain interyals, did not 

belong to the same species in the seyeral instances, and were 

not confined to the same case, so that their extraneous origin 

was eyident. 

Specimens of blood from cases of syphilis were next 
^ ^, ^ . ^„, examined, but in these also no 

The blood in Bypbilis. t* • • i i i i 

foreign organisms could be de- 
tected. It was thus manifest that as the blood in these 
two undoubtedly inoculable diseases (into which a multipli- 
cation of the poison within the system takes place) showed 
no eyidence of the presence of organised ferments,* it is 

• ** T)ie proof that yiruB which has no organisation may be contagious in infinite- 
limal quflDtitie8, may be found in the transmission of ayphilitic ńrna. Try to calcolate the 
relation between tho proportion of virnB which has communicated syphilis to a man, and 
the proportion of Tirns from the mucous snrface of the throat of the same individnal 
which proyes snfficient to transmit the disease to another person. Or estimate the quRntity 
of virus contained in the spcrmatozooid of a syphilitic indiyidual, a qaantity suffieient 
to produce the disease in the mother and to infect the oyum fecundated by the spermato* 
Booid. In all snch cases, if we cannot eiactly conceiye how an albuminoid substance trans- 
mits its alteration to another organism, this is not a renson for admitting special pheuomena 
in these cases, and an infection by multiplication of microscopic beings. "^ (M. Onimus,) ▲ 
retumi of a critical analysis of yiews on septicsmia in the Moniteur ScUniiflęue- Quesneville 
(October) by A. B. MacDuwall :~ London Medical Ilecord, Noyember 1878, p. 722. 
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not to be wondered at that we liave found it impossible 
to say from microscopic ezamination of the blood whether 
cholera sbould be classed with those few diseases which 
are known to be inoculable or with those which are not. 

Having failed to detect the presence of bacteria or 
^ ^ _, , their germs as an essential feature 

we or|aniBin8 to be found m the Dlood 01 an epidemic disease 
^ (cholera) and of two undoubtedly con- 

tagious and inoculable ones (vaccinia and syphilis), the 
next question that sugffested itself was^ under what cir- 
cumstances are such bodies to be found in the blood ; careful 
examinations were, accordingly, madę of the blood in the 
course of numerous and varied experiments on animals, and 
the foUowing were the results. 

The experiments in question have been arranged in sepa- 
, « . X .«, ^ ratę tables. according to the naturę of 

the procedurę employed in the vanous 
instances ; and a finał table is given showing the cases in which 
bacteria were present in the blood, the naturę of the experi« 
ment, and any points of interest which the cases presented. 



TABLE IV. 

Microscopieal charaełera of the blood in cases in which Choleraicjmate' 

rials were injected inło Feins. 



Case. 


Sp«cimen. 


Chaneter of fluid i^jeoted. 


Bacteria in blood at 
yarytnflr perlods after 
operation. 


I 

II 

III 

IV 
V 

VI 

VII 
VIII 

IX 

X 

XI 

XII 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Fresh dioleraic eyacaation ^ .^ 
}» if »» ••• •^ •#. 

»» 9» »» ••• ••• •^ 

W » » •^ ••• ••• 

** f> ft •^ ••• •^ 

it »» »» ••• •^ ••• 

ft ff )y ... ... ••• 

ff ff tt •^ ••• M« 

Fresh boiled choleraio evacuation ... 

Fresh straiDed choleraic eyacaation ^ 

Fresh boiled and strained choleraic eyacaation... 

>f tf w >» » » ••• 
»f » ii ii $t $i ••* 

Fresh strained choleraio eyacaation 

Fresh hoiled and strained choleraic eyacaation... 

Fresh strained choleraic eyacaation 

Fresh boiled and strained choleraic eyacaation... 


None. 
f$ 
>» 
t» 
ft 

st 

M 
9* 
t9 

f 
ff 
W 

$9 

»> 


XII 


17 


••• ••• 
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TABLE V. 

Mieroteopic eharaeter* of the hlood %% eatea in which Non-Choteraie 

Organie fluidt were injeeUd inio Yeint. 



ClM. 


SpOOlOMIl. 


Kftture of fluid iąjeoted. 


Baeterfa in blood at 
TOryinflr perioda after 
operatfon. 


I 

II 

III 

IV 

V 

VI 
VII 


1 

2 
3 
4 
6 

6 
7 
8 
9 
10 
11 


Peritonitic fluid ... ^ 

>» n "^ ••• ••• 

JjlOOCL ... ••• ... ... 

tf .*. ••• ••• ••. 

Solution of healthy &9ce8 ^ 
Strained solation of healŁhj fseoes 

Boiled and stanined solation of healthy fseoes ^ 

f» »f »» »» f» >• ••• 
Strained solation of healthy fieces 

Boiled and strained solation of healthy fsBces.^ 


None. 
»» 

99 

A sprinkling of 

actiTe bacteria. 
None. 

M 
»f 
*t 
99 
99 


VII 


11 


Bacteria present in 
one. 



TABLE VI. 

Microseopic ckaraetert of the hlood in cMen in which Peritonitic fluid was 

injected into tke Peritoneal eavitf. 



Caae. 



II 



III 

IV 
V 

»» 

VI 
VII 

» 



VII 



Specimen. 



1 

2 
3 

4 
6 

6 
7 
8 
9 
10 
11 



11 



Naturę of fluid injected. 



Peritonitic flaid 



» 
t» 

n 
» 



Baeteria in blood at 
Tarying perioda after 
operation. 



None. 



» 



Three bacteria ob- 

senred. 
None. 



99 • 
l> 
*> 
>f 

tf 
»t 



One. 



* Some bodies sppeared in this, wbich were at flrst taken for large baoteńa, but which 
toraed out to be crystoli. 
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TABŁE VII. 

Mierotecpie ekaraeUrt of the blood in eatet in whieh Organie mattert loere 

injeeted inło tAe Peritoneal eamtjf. 



Cmi. 


SpMimeD. 


Natan of fluid ii^eetod. 


BMterU in blood at 
Tarying perioda after 
operatfon. 


I 

»f 
II 

n 

m 

IV 


1 

2 
3 

4 
6 
6 
7 


Urine and tmotora iodi 

»i %» — *^ ••• 
Solution of healthy fiocet ... ^ 

n 99 M ••• ••• 

t> 99 f> ••• ••* 

» n 99 •^ M* 
99 ft >t aM ... 


None. 

One or two bacteria 

obseryed. 
None. 

9t 
ff 
M 


IV 


7 


One. 



TABLE VIIL 

Mieroicopic characUn of ihe blood in eases in whieh purel^ Chemical irri^ 

tanU were injeeted inio the Peritoneal cavity. 



Caae. 


Spflcimgn. 


Natan of fluid injeeted. 


Bacteria in blood at 
raiTliiff perioda after 
opcntioa. 


I 


1 


Tinotnia iodi and water 


••• 


One or two.* 


f* 


2 


»> 99 99 ••• 


• •• 


None. 


II 


3 


Liqnor ammonim 


••• 


Abundant^ actiye. 


III 


4 


Unctora ferri peichloridi 


... 


None. 


9t 


5 


99 99 99 M* 


... 


99 


IV 


6 


99 99 99 ... 


••• 


99 


V 


7 


99 9* 99 and water 


••• 


99 


w 


8 


99 99 99 »f 


••• 


99 


VI 


9 


99 99 M SM 


... 


99 


»> 


10 


99 99 f9 ••• 

i 


••• 


99 


VI 


10 


Two 



• Thia Bpecimen was obtained from a amaU vein, rendering chances of accidental eon. 
tammation greater than oioal. 



im 



od n 
lafie 



ctoii 
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TABLE IX. 

Mieroteopie eharaełert of ike blood in eatea in wAieA hbałtht animalt 

were Jnlled irrraouT previou» eaperiment. 



^ 


Sped- 

TDlBl, 


Temperaturę 
(Fahr.). 


Klnd of death. 


Baotoria in the blood at 
death, and np to 48 
honn sabeeąnently. 


I 


1 


73' 9 


£illed nnder chloroform 


• ezamined 


None. 








at once. 










» 


2 


»» 


Ditto 


ditto .M 




• •• 


yy 


}» 


3 


»» 


Ditto 


ditto ^ 




• • • 


ff 


II 


4 


71** 9' 


Ditto 


ditto 




••• 


łf 


III 


6 


86^ 6 


Ditto 


ditto 8hoar8afterward8 


Abnndanty actiye. 


IV 


6 


se"" 3' 


Ditto 


ditto 8 


»> 


••• 


„ „ stilL 
(blood from yeuiB). 


»» 


7 


» 


Ditto 


ditto 8 


»» 


••• 


None (blood from 
left ńde of heart). 


V 


8 


69** 6 


Ditto 


ditto 12 


»• 


• •• 


A sprinkling of 
baoteria. 


VI 


9 


73^ 1 


Ditto 


ditto 24 


f* 


• •• 


None. 


VII 


10 


72** 8' 


Ditto 


ditto 24 


» 


M* 


Abundant. 


»» 


11 


•f 


Ditto 


ditto 24 


»f 


• « • 


yy 


VIII 


12 


68** 0' 


Ditto 


ditto 24 


>f 


••• 


A sprinkUng. 


ff 


13 


>f 


Ditto 


ditto 24 


»f 


• • • 


Ver7 abundant. 


IX 


14 


67" 6' 


Ditto 


ditto 24 


»} 


• • • 


A f ew. 


»f 


16 


)» 


Ditto 


ditto 24 


>• 


••• 


None. 


X 


16 


69' 4' 69° 1 


Ditto 


ditto 48 


99 


• m 


Abundant. 


XI 


17 


67**3'63«> 9* 


Ditto 


ditto 48 


»> 


• •• 


None. 


Xl 


17 


Ninę. 



TABLE X. 

A Summaiy of all the cases in whieh Bacteria were preeent in łhe blood. 



Caae. 




I 

n 
III 

IV 

V 

VI 

VII 

VIII 

IX 

9* 

X 

ft 

XI 
XII 



Naturę of eaae. 



1 
2 
3 
4 



6 

7 

8 

9 

10 

11 

12 

13 

14 



Injection of healthy feculenoe into 

the yeins. 
Injection of peritonitio fluid into 

the peritoneal cayilr. 
Injection of urine and tinctura iodi 

into the peritoneal cayity. 
Injection of liąuor ammonie into 

the peritoneal caTity. 
Injection of tinctura iodi and water 

into the peritoneal cavity. 
Healthy dog kiUed by chloroform ... 



t> 

»> 
>» 

>* 
>» 



» 

99 
l» 
>l 

»t 



Baoteria in blood at Tarying perioda 
after death. 



A sprinkling of bacteria; 6^ 

hours after death. 
Three bacteria obsenred imme- 

diately after death. 
One or two bacteria obsenred 

immediately after death. 
Abundant bacteria obseryed 

immediately after death. 
One or two bacteria obseryed 

immediately aft»r death. 
Abundant after 8 hours. 



>* 



A sprinkling 
Abundant 



f* 



A sprinkling 
Very abundant 
A few 
Abundant 



ff 
ff 

$9 
ff 
ff 
ff 
ff 
ft 



ft 

12 
24 

ff 
ft 
ft 
*t 
48 



»f 
ft 
»t 
tt 
ff 
tf 
ft 
ft 
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The aboye tables show Łhat of seyenty-three specimens 
^fnaMfl of TąbiM zv^x: of blood detiyed &om forty-seyen dif- 
ohances. feteiit aiumals, fourteen, or somewnat 

oyer 19 per cent.» contained baeteria in smaller or lai^^r 
numbers ; that the presenoe of baeteria was not the result o£ 
any speeial experimental treatment ; and that baeteria msy 
be found in speeimens of blood obtained from the bodies of 
animals killed while in foli health, and without haying been 
subject to any operatiye interferenoe preyiously. The animals 
were in eyery instanoe dogs, so that the question of idiosyn- 
craey in hindering or promoting the deyelopment of baeteria, 
can be so far set aside when the results of any one set of eases are 
eompared with those of the others.* Of the fourteen speeimens 
ten were obtained f rom the bodies of animals at periods yary- 
ing from 5^ to 48 hours after death, and only four firom eases 
in whieh the animals had been killed immediately before the 
examination, and in whieh ehanges dependent on post^morłem 
deeomposition eould not be supposed to haye played any 
importont part in the produetion of peeuliarities in the blood. 
Table X shows the length of time whieh elapsed in eaoh in- 
stanoe between the death of the animals and the time at whieh 
the speeimens of blood were obtained, and brings out the fact 
yery distinetly that, in so far as the whole of the present ezperi- 
ments are eoneemed, it was this that almost inyariably deter- 
mined the ezistenee of baeteria in the blood. In three of 
the four instances in whieh baeteria were found in the blood 
immediately after the death of the animal the numbers 
present were so yery smali as to fail to eonstitute a eharao- 
teristio of the blood or escape the suspieion of aeeidental 
introduetion. 

In one speeimen (No. 3, Table VIII), howeyer, obtained 

immediately after death, baeteria were 
lo^nf ?f bSjtSii*^* ^"^^ present in abundanee ; and in another 

(No. 5, Table V), in whieh their 
numbers were considerable, death had oceurred at sueh a 
short time preyiously (5^ hours) that it may not be deemed 
warrantable to eonelude that all the bodies present had really 
been deyeloped subsequent to the death of the animal. That 
it would really be an un warrantable conelusion is, howeyer, 
yery doubtful, as two of the experiments in healthy dogs 

* In the blood of rabbiti, for example, baeteria are said to be maoh morę readilj de- 
yeloped thaa in the blood of other animalB. 
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show that, with the high temperaturę of the hot months, a 
deyelopment of bacteria may take plaoe within a yery few 
hours in the blood of animals into the system of which on 
such bodies had been previously artificially introduced. In 
the case under discussion the body was exposed to the hottest 
part of the twenty-four hours of a day towards the close of 
May. Eyen, howeyer, if it be assumed, that the bacteria 
were certainly in this case not due to post-mortem proccsses, 
their appearance in the blood can be readily explained with- 
out supposing that they exerted any essential inlBluence on the 
death of the animal, for, as death foUowed within three hours 
after the injection of seyeral drachms of fluid containing an 
abundanoe of bacteria, it may well haye happened that all 
those introduced had not been destroyed ere death occurred, 
and that, on its occurrence, the mediimi and temperaturę 
being £ayourable, they rapidly deyeloped and multiplied. 

In the ezperiments in which healthy animals were 

employed, the procedurę consisted in 
tsSSSS^^^fSl^T^t^^ administering chloroform until death 
rtiortiy after death. ensucd, aud thcu laying the bodies 

aside on a shelf without further interference. The results 
do not manifest that freedom of the healthy tissues and fluids 
from the elements of bacteria which is maintained by some 
of our most distinguished obseryers. That such a freedom 
should esist is certainly not supported by the analogy of 
processes which may be obseryed in healthy yegetable cells, 
and there is much reason to suspect that the obsenrations on 
which the doctrine has been founded haye been too limited 
and too little yaiied to allow of yalid generalisations being 
drawn firom them. This especially would appear to be the 
case in regard to conditions of temperaturę, for it is manifestly 
impossible to lay down a generał law in regard to such de- 
yelopments, from obseryations carried on under one set of con- 
ditions only. In order that futurę ezperiments on this point 
may be compared with those now giyen, a colunm has been 
added to Table IX, showing the mean temperatures of the 
days on which these experiments were conducted. 

Only one case remains demanding any special notice, 

namely, that of Specimen No. 3 Table 

i»S2m££SS£^ **^ **^^ ^' VIII, in which actiye bacteria were 

present in abundance in the blood 
immediately after death. The animal from which the speci- 
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men was obtained was in a state of extreme depression, and 
eyidently dying when chloroform was administered to it, and 
the chief point of interest lies in the fact that the morbid 
condition had in this instance not been induced by the intro- 
duction of any organie fluid, or of any fluid which might be 
supposed to contain bacteria or their germs, but was due to 
the intense and destructiye inflammation resulting from the 
injection of liquor ammonise into the peritoneal cayity. 

This case is a parallel of those desoribed by Dr. Burdon 
Sanderson in his researches into infeotiye inflammation, in 
which inflammatory fluids of a highly infectire naturę, — ^a 
naturę which is, according to that experimentor, characterized 
by the presence of bacteria in the effused fluids, — ^resulted from 
the introduction of pure chemical media destructiye of bac- 
terial organisms, or which had been preyiously subjected to 
boiling ; — cases in which, whateyer part the organisms in 
the fluid play in regard to its infectious naturę, there could 
be no doubt as to the manufacture of that fluid with all its 
infectious properties within the liying organism by a process 
of self-infection. 

In the former report on experiments on animals, the 
PoBt-mortem deveiopment occurrencc of pcculiar clongatcd yi- 
^d'?2Si!r tiMue^ Sf *thS briones in the mesenteric glands, in 
^^^' cases in which death had resulted 

on injection ofcholeraic fluids into the circulation, was re- 
corded, and our attention was again attracted to the sub- 
ject by obserying similar organisms in seyeral of the speci- 
mens of blood obtained from healthy animals at interyals 
after death. Benewed examinations of the gland fluid and 
of the mucous membranę of the smali intestines under 
similar circumstances were accordingly undertaken. 

The table giyen on next page shows the results of the 
examinations of the contents of the mesenteric glands : — 
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TABLE XI. 

JEsamiuaiiofu of fiuidfrom JHesenłeric OUmdt ał Darying periodt 

itfler death. 









Period of exa- 


Baoteriaand 


GSM. 


No. 


Naturę of Cue. 


mination after 


other 








death. 


Organisms. 


I 


1 


Healthy dog 


Immediate 


None. 


TT 


2 


Ditto ... aM 


Ditto 


Ditto. 


III 


3 


Ditto M« M« M« 


24 bours 


Abundant. 


IV 


4 


Dog ; abdomen opened and splancH- 
nio nerTes initated 24 Hours 










before m* ••• ... 


Immediate 


None. 


V 


5 
6 


Healthy dog ^. ^ 

Ditto ; portion of eland baring 

been li^atured and ezcised 


Ditto 


Ditto. 


• 




72 hours 


Afew. 




7 


Ditto ; portion of gland hayine 
been ligatared, eicised, and 


















immersed in melted waz.^ 


72 H 


Ditto. 


VI 


8 


Healtbj dog ,.. 


24 ., 


Abundant. 


' vu 


9 


Ditto ••• ••• ... 


16 „ 


Ditto. 


VIII 


10 


Ditlo ••• ••• 


48 „ 


Ditto. 


IX 


11 


Ditto M« ... 


24 „ 


Very few. 


X 


12 


Ditto ••• ••• M« 


24 „ 


None. 


XI 


13 


Ditto ••• ... M* 


48 „ 


Abundant. 


xn 


14 


Ditto ... aM ^M 


Immediate 


None. 


xin 


16 


Man who died of cholera .^ 


6ł hours 


Ditto. 


yTV 


16 
17 


Healtbj dog 

Ditto ; gland floid preserred in 


Immediate 


Ditto. 






wax-oell ... — 


24 bours 


Ditto. 


XV 


18 


Dog; killed4(1a7sa{ter injection of 










cboleraic fluid into yeins ^ 


Immediate 


Ditto. 


XVI 


19 


Doe ; died after injection of cboleraic 
noid into yeins 










1 hour 


Ditto. 


XVII 


20 


Dog; died 3boar8 after injection of 










bealthy alyine diBcbarge rnto yeins 


6^ hours 


Afew. 


XVIII 


21 


Healtbj dog 


8 „ 


Abundant. 


XTX 


22 


Ditto •.. ... ••. 


8 „ 


A sprinkling. 


XX 


23 


Dos ; died 8 bonrs after injection of 
dioleraic fluid into yeins .^ 










Ił ^ 


None. 


XXI 


24 


Man ; died of cbolera — ^ 


6 „ 


Ditto. 


XXTT 


25 


Dog ; kiUed 48 bours after injection 










of cboleraic matter into yeins ^ 


Immediate 


Ditto. 


XXIII 


26 


Dog ; kiUed 48 bours after injection of 
boiled cboleraic matter into yeins 




• 






Ditto 


Ditto. 


XXIV 


27 


Dog ; kiUed 24 bours after injection 










of healtbj alyine discharges 


Ditto 


Ditto. 


xxv 


28 


Dog ; died after injection of boiled 








29 


healthy alyine discharges 
Dog ; kiUed 24 bours after injection 


Some hours 
Immediate 


Ditto. 


XXVI 


Ditto. 






of cboleraic fluid 






XXVII 


30 


Ditto 48 ditto ditto... 


Ditto 


Ditto. 


XXVIII 


31 


Ditto 48 ditto ditto^ 


Ditto 


Ditto. 


XXTX 


32 


Ditto 24 ditto ditto 










of healtbj alyine dicharges ... 
Ditto 24 ditto ditto.. 


Ditto 


Ditto. 


xxx 


33 


Ditto 


Ditto. 
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TABŁE XI,—eontinued. 

Examinai%oni of fluid from Mesenieric Olandś at varying periods 

after deaik — continued. 









Period of exa- Bactoriaand 


Caao. 


No. 


Naturę ot Case. 


mination after other 








death. 


organiBinB. 


XXXI 


34 


Dog ; died 12 hoais after injection 










of fresh choleraic fluid 


12 hours 


A splinkling. 


XXXII 


35 


Doi; ; died after mjection of peritoni- 










tic fluid into peritoneal caviiy . . . 


Some houra 


Abundant. 


XXXIII 


36 


Dog ; died after injection of peritoni- 










tic fluid into pentoneal cayity ... 


A few houTB 


A few. 


XXXIV 


37 


Ditto ditto 


10 hours 


Abundant. 


xxxv 


38 


Ditto ditto 


12 „ 


Ditto. 


XXXVI 


39 


Ditto ditto 


Some houre 


Ditto. 


XXXVII 


40 


Dog ; killed 24 hoars after injection 
of peritonitic fluid into pentoneal 










cayity m. ... •^ 


Immediate 


Nonę. 




40 




Present in 17 


" 








casee. 



This table hardly reqmres comment, as the results speak 
for them8elve8. 

In 8eventeen of the forty specimens bacteria were pre- 
sent in the contents of the glands, 
orgaaiima In the giaada. but these wero denoed from healłhy 

doga in no less than ten instances ; 
and the only feature common to all the cases in which bacteria 
and allied organisms were present, was that a certain 
intenral of shorter or longer duration had elapsed between 
death and the exanunation of the glands. 

The results afforded by an examination of the mucous 
membranę of the intestinal tract were naturally not so 
uniform and well defined as those regarding the contents 
of the glands. That membranę is exposed to portions of 
undigested and disintegrating materials which are constantly 
morę or less liable to contain bacterial elements and to 
contaminate with these any specimens obtained from the 
flurface with which they are in contact. Neyertheless^ eyen 
here important indications of the rapidity with which post- 
morłem changes may give rise to remarkable phenomena 
were not wanting on inyestigation. Although on im- 
mediate ezamination of the mucous membranę few bacteria 
and nonę of the large serpentine yibriones (preyiously 
described as occurring in preparations of the blood and the 
contents of the glands) were to be found^ yet, when a period 
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had elapsed between the death of the animal and the ex- 
amination of the body, the extent to which such organisms 
had deyeloped and inyaded the tissues was most remark- 
able. This condition, as in the preyious cases, occurred 
without reference to the cause of death — ^no matter, whether 
the animal had died owing to the introduction of organie 
fluids into the system or had been killed whilst in perfect 
health. 

The two foUowing cases are selected as examples of the 
phenomena present in such cases, and of the coincidence of 
the occurrence of a development of yibriones in the mucous 
membranę of the smali intestines, in the interior of the 
mesenteric glands, and, in one of the cases, in the blood : — 

Case i. — A powerful, healthy pariah dog was killed by 

means of chloroform at 8 a. m. of 
yibriones in the tisiues of Deccmbcr Ist, 1873, and the body laid 

A healthy dog SM honrs alter •ji*j. j.i»i. a^^i. 

death. aside for twenty-four hours. At the 

close of that period a posUmorłem exa- 
mination was performed, and the temperaturę haying been 
comparatiyely Iow (TS"*'! F.) decomposition was not at all 
adyanced in so far as the unaided senses could determine. 
Microscopic preparations were obtained from yarious yiscera, 
and were inmiediately examined with the following results : — 

1. Reddish fluid from łhe sao of the pericardium. — ^No 
red blood corpuscles could be found in this, but numerous, 
elongated, motionless, yibrionic filaments were present, in 
some cases showing one or morę distinct joints. 

2. Blood from the hearł. — This was firmly coagulated. 
It contained an abundance of large crystals, and the red 
corpuscles were in great part disintegrated, but no distinct 
bacteria or yibriones were to be found in it. 

3. Fluid from the interior of the mesenteric glanda, — 
The cut surface of the gland was of a duli, dirty pinkish hue. 
The fluid was fuU of molecular dSbt^ and ody granules. 
It contained, in addition, numerous stayes, thick, jointed, 
and in some instances exhibiting characterislic actiye moye- 
ments. 

4. A scraping from the clean surface of the mucous 
membranę of the smali inłestine. — This was almost entirely 
composed of a mass of bacteroid stayes of all sizes ; some 
undiyided, others segmented, and all motionles^ . 
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Case II. — A healthy dog was kllled, as in tlie former 
viMones In **»• ^i<^ casc, and set aside for forty-eigUt 
Ishoonaf&r deaV ^ *** houTs, from tbe momiiig of tlie 20th 
to tbat of tbe 22nd of December 1873. Specimens of blood 
from tbe beart, of fluid from tbe mesenteric glands, and of tbe 
surface of tbe mucous membranę of tbe smali intestines^ were 
then procured and ezamined witb tbe foUowing results : — 

1. Blood. — Tbe red corpnscles were well preserved. 
Tbe wbite corpuscles were distended into byaline spberes, 
witb tbeir contained granules aggregated into one or morę 
distinct masses. Tbrougbout tbe serum tbere were nume- 
ous free particles in active mecbanical moyeinent, and a 
sprinkling of large, elongated, bacteria and yibriones diyided 
into two or morę segments, and in some cases sbowing cbarac- 
teristic moyements. 

2. Fluid from Ihe interior of the mesenteric glands. — 
Tbis was crowded witb molecular matter and oily granules, 
and contained an abundance of long, actiye yibriones, swim- 
ming to and fro witb an undulating flexion, dependent on 
bending botb at tbeir component joints and in tbe course 
of tbe indiyidual segments. 

4. Mucous membranę of the smali inłestines. — Scra- 
pings from tbis were fuli of flakes formed of epithelium, stained 
yellow by tbe colouring matter of tbe bile. Between 
tbese flakes tbere was. a tbick felted mass composed of large 
bacteria, and of elongated, jointed yibrionic bodies like tbose 
in tbe contents of tbe glands, and sbowing tbe same undulat- 
ing moyement as tbe latter, wbeneyer tbey bad room and 
freedom to do so. 

In otber cases, a similar deyelopment of yibriones was 
found to bave occurred beneatb layers of exudation or in 
tbe deeper strata of tbe epitbelial coat of tbe intestine, and 
tbe appearances were sucb as migbt readily baye been sup- 
posed to indicate tbe existence of seyere lesions dependent on 
parasitic inyasion of tbe tissues by yegetable organisms, bad 
tbey not been found to occur in bealtby subjects as well, and 
to be dependent on post-morłem cbanges and deyelopments. 

Eyen tbose wbo belieye in tbe generał freedom of tbe 

bealtby tissues and fluids from tbe 

' Mycosis intestinalis.' i i. d ł ^^ • n 

elements of yegetable organisms, allow 
tbat tbe intestinal mucous membranę does not participate in 
tbis freedom, and it would bardly baye been necessary to 
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enter upon the ąuestion of the pbenomena dependent on the 
rapid poat-morłem deyelopment of such organisms there, had 
it not been for the prominence that has been giren to pheno- 
mena, which are, at all eyents, very similar to these, oecur- 
ring in the so-called * mycosis intestinalis/* That such de- 
yelopments take place poat-morłem in some cases, is, of course, 
no eyidenoe that they always do so, or that they cannot occur 
during life and giye rise to injurious or fatal results ; but the 
fact is one which reąuires to be prominently brought for- 
ward, and to be carefuUy borne in mind in the inyestigation 
of all such obscure etiological subjects. 

In our former report we drew special attention to these 
_ ^ phenomenaand gaye a minutę de- 

The patholoffioal signifi- •■■ • j.- '^i ^ i» j.i_ i • j. 

canoe ofvegetable organisms SCriptlOU Wlth fiffUreS 01 the Objects 
in the tissues afber death. /• j j. v j. i • 

reierred to ; but as we haye since, on 
morę than one occasion, obseryed statements to the effect 
that organisms (beyond any reasonable doubt identical in 




Fig. 1. X 1600. 

Organisms found in the tissnes of healłhy animals a few hoan afber death. 

their naturę with these) had been detected after death in this 
or in that disease, and conclusions drawn as to the signifi- 
cance of their presence which are morę conduciye to the 
retardation than to the adyance of our knowledge of the 
true pathology of these diseases, we again giye a wood-cut 

* In regard to this, see " The London Medical Reoord, 1874/' oontaining an ahstract 
from the "Bertiner Klinische Wochonschńft/' of Frankel and Orth on two cases of 
Malignant Postnie in the adnit. The points of chief interest, from the present point of 
yiew, regarding these cases, are: (1#0, that in one case thej^of^-mor^tfmezamination did not 
take place nntil the seoond day after death ; and (2ik2), that the blood of the seoond case 
examined a few honrs before death, and when the patient was collapsed and cyanoCic, afforded 
only negatiye resnlts, althongh examined nnder high powers and with immersion lenses j. 
while on posł-mortem examination an abundance of bacteńa were discovered in it* 
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of tne prinoipal forms presented bj these posł-morłem de- 
yelopments, as seen under a y^ of aa inoh immersion objectiye. 

It is difficult to giv6 these bodies one name which shall 

The cenerft to whioh th«M cmbraco all the forms. Some are 
orgtfiiama beionc. i^j^g g^^^ jointed, extendiiig in a few 

cases almost aoross tlie field of the microscope, reminding us 
of the Bacillus subtUis figured in Cohn^s '^Memoir on 
Bacteria ;" ♦ others are morę like Fibrio rugula and Tibrio 
serpens : whilst intermixed are innomerable bacteria of 
yarious forms and sizes; some with yacuoles at one end, 
others showing them at both ends or towards the middle, 
with here and there circular cells containing oily molecales 
not unlike Cohn's Saccharomyces glutinia in appearance. 
After being kept for a day or two, the activity of the 
yibriones, &c., diminishes or ceases altogether, and eyentually 
the stayes break up into oiUlike beads held together by a soft, 
hyaline materiał. 

We have frequently found these in the blood and in all the 

The baotsbidia in 'Maiig- organs of tho body of healthy animals 

nant pustuie.' within twelye hours after death, 

and considerably sooner when the temperaturę was unusually 
high. On the last occasion when we undertook the exami- 
nation of a healthy dog specially with the object of elucidating 
this matter, we found that the spleen was particularly affected; 
there was a regular net-work of Bacillus or Fibrio-Uke rods 
throughout the substance of the organ. This appearance yery 
naturally suggested to us that the presenoe of " Bacteridia'* 
in * malignant pustule ' and ' the blood/ so frequently brought 
forward in support of the theory of the causation of disease 
by yegetable organisms, may after all be morę a conseąuence 
than a cause ; a suggestion which reoeiyes support from the 
fact that Oohn refers these particular " Bacteridia " to the 
genus Bacillus. 

In all our experiments and statements we haye rigidly 
.„. . confined the use of the terms bacteria 

and yibnones to bodies which, either 
by form, motion, or deyelopment, have distinctly shown that 
they really were true bacteria of one form or other, and 
have refrained from classing minutę particles, granules, and 
molecules of undetermined naturę along with them. Many 

• Tide Qttarterly Journal of Microscopical Scieiicei Vol. XIII, new Series, 1873, 
pnge 156. 
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authors use the word * microzymes' to indude a heteroge- 
neous mass of minutę bodies, organie and inorganic, liying and 
dead;* in fact, any molecular or granular particles to be 
found in fresh or decomposing flnids or tissues ; and many 
statements and theories regardmg the production of disease 
are founded on saeh arbitrary elassifieation and yague no- 
menelature — 

" human pride 
Is pkilful to inyent most serioos names 
To hide its ignorance/' 

Moreover, the terms microzymes and baeteria are very 
commonly employed, as though they were equivalent; whereas 
the one is a name inrented to suit eertain theoretieal yiews, 
whilst the other is a definite term employed in classification 
to include eertain Iow yegetable organisms; henee it is 
evident that if all minutę particles of matter, even if only of 
organie and liying matter, are to be called microzymes, and 
that term then used and understood as equiyalent to baeteria, 
great confusion must be induced.ł Dr. Beale has pointed 
this out yery clearly when arguing in fayour of his yiews 
regarding the naturę of '* disease germs," but the con- 
fusion still preyails, and owing to its esistence and to the 
yague use of terms, it is yery difficult to estimate the yalue 
of many of the statements at present adduced as eyidence of 
the existence of baeteria in morbid fluids and tissues. 

There appears to be a tendency to assume on yery in- 

sufiBlcient grounds that such organisms 
^^mj^Sf^*^^ "^ baeteria to ^rc ueccssarily the causes of all 

diseases of an epidemie or communi- 
cable character, and, consequently, to recognise as yegetable 
parasites all minutę particles of an undetermined naturę 
occurring in the fluids and tissues in such diseases ; but, as 
Dr. Bastian has ably pointed out, that such an etiology must 
necessarily be found for these diseases, or has been distinctly 
demonstrated for any of them is by no means the case4 
This comes out yery clearly when, eyen in regard to septic- 
SBmia, a disease for which a yegetable origin has been accepted 

* Aocording to B^hamp, all the " grannlations molćcolaires " yisible in animal and 
Tegetable tissues aro " microsymas/' or genns capable of evolying baeteria. Soch bodies 
are» acoording to him, oonstantly present in the blood of animals, the fibrine being merelj 
a false membranę formed of microzymas, the Hfe of which is not destroyed by an eiposare 
to the infloenee of boiling with water, as is proved, in his opinion, by tbeir sabsegnent de- 
velopment into baeteria, and action as ferments when sabmitted to snitable conditions. — 
Comptes Rendos, Tomes ŁX, IiXyiII, ŁXIX. 

t On this point Me Dr. Bordon-8anderson's remarks at the British Association, 1878. 

t Appendiz E, <* The Beginnings of Life." 
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more generally, perhaps, thaa for any other, we find that an 
authority like Dr. Burdon-Sanderson refuses to allow that 
aDything beyond a coincidence bas been proyed to ezist be- 
tweea tbe occurrence of bacteria and tbe presence of infectire 
properties in inflammatory fluids,* and tbat obsenrers, such 
as Kobin,ł Stricker,} and Bilb*otb,§ fail to detect such bodies 
in tbe blood of living animals suffering from tbe disease. 

Our own experience bas not been fayourable to tbe ac- 
The sijrnifloaaoa of tha pręt- ceptance of any sucb doctrines regard- 
ti«ttt«s aiter^eath. mg tbe mfiuence of bacteria and allied 

organisms, nor can we accept tbem until mucb more evidence 
tban at present exist8 bas been adduced in tbeir fayour. We 
feel tbat all eyidence founded on posł-morłem examinations, 
boweyer remarkable tbe pbenomena in sucb cases may be, 
requires most cautious scrutiny ; for, eyen if it be granted 
tbat tbe normal tissues and fluids do not, as a rule, contain 
tbe elements of bacteria and remain free of sucb organisms 
for prolonged periods under peculiar circumstances, tbese 
circumstances, as our experiments sbow, are certainly not 
tbose to wbicb dead bodies are ordinarUy exposed. 

In regard to tbis particular point, questions relatiye to 
tbe ultimate origin of tbe bacteria are not of special moment. 
It matters little wbetber tbeir presence be due to entrance 
from witbout, to tbe deyelopment of inherent germs, or to 
beterogenetic transformations in tbe elements of tbe fluids and 
tissues ; tbe reaUy important fact being tbat, in one way or 
otber, tbey are capable of appearing in bealtby as well as in 
morbid materials. Eyen were yegetable organisms of a 
distinct naturę demonstrated to exist in tbe dead fluids and 
tissues of eacb disease, tbe fact migbt merely indicate tbe 
existence of peculiarities in tbe composition of tbe medium, 
and additional eyidence in fayour of tbeir causatiye relations 
to tbe antecedent disease processes would yet be necessary. 

Wbere tbe presence of sucb organisms is demonstrated 

during tbe life of tbe bost, tbe case 
pplSSic?^SS?i&of ^ ^^^ is no doubt diflferent ; but eyen berę, 

tbere is a great lack of eyidence to 
proye tbat tbey really are causes and not consequences of tbe 
diseased condition. Dr. Burdon-Sanderson's experiments 

• The Lancet, Vol. I, 1873, p. 734. 

t « TraiłS Du Microscope," Paris, 1871, p. 932. 

X The Medical Times and Oazettej yol. I, 1873, p. 62. 

§ The Medical Times and Gazette, yol. II, 1874, p. 48. 
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proye the development of infectiye inflammatory products as 
the result of the introduction of pure cliemical irritants, and 
we ourselyes liaye found bacteria in the blood of an animal 
dying from such an experiment, and yet it cannot be main- 
tam^ that the bacteria present in such cases were the causes 
of the diseased condition. 

Moreoyer, other eyidence is in eiistence directly opposed 

to the necessary agency of yegetable 
o/S?tóffl£<S^* ^"^ *" organisms or, morę correctly, of liying 

Diatter of any kind, as the effectiye 
agent in the production of diseases of this naturę ; for 
Stricker* and Panumł flnd that boiling does not affect the 
yirus of septicsemia, whilst Dayaine states that neither 
boiling nor rapid desiccation affect that of CharbonĄ Our 
own obseryations on this particular point will be found 
narrated further on (pages 46, 49, 56). 

There is one point in regard to this question which 

Leuoocyto.1. inoompatibie ^ppcars to bc worthy of more atten. 
jdtt^^^ oo-eziBtenoe of tiou thau it has as yet generally met 

with, and this is, that in yery many 

of the diseases to which a yegetable origin is assigned, the 

blood affords eyidence of considerable leucocytosis. No w, in 

as far as our obseryations go, such a process is incompatible 

with the simultaneous deyelopment of bacteria in the 

same specimen of blood ; we haye, indeed, on a former 

occasion, whilst referring to a similar subject, expressed. 

the opinion that " the numbers present appeared to bear an 

inyerse ratio to the number and actiyity of the bio- 

plasts.§" Bacteria on being introduced into the circula- 

tion rapidly disappear from the blood unless death ensues, 

and all the phenomena appear to indicate that, so long 

as the leucocytes are in a state of actiyity, the former 

are worsted in the struggle for existence. Only when the 

actiyity and multiplication of the leucocytes cease, and coin- 

cident with the occurrence of disintegratiye chan ges in their 

substance, do bacterial elements begin to appear and multi- 

ply. At this time, howeyer, their deyelopment may be yery 

rapid, and appear more rapid than it really is, owing to the 

difficulty of distinguishing between the granular d^bris — the 

* The Medieal Time§ and Oazette, \o\. 1, 1878, p. 62. 

t yirchow^g Archiy, 1862. 

X Comptes Rendug, T. Lyil, page 851, August lOth, 1863. 

§ Appendiz C, poge 197* Bighih inmuil Beport qf SamUary Commissioner, 1872. 
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** granulations molćoulaires'' — of the leucooytes, and the ele- 
ments of the independent organisms. A process in whićh 
liying leucocytes are attacked and destroyed by bacieria bas, 
boweyer, in so far as we know, not yet been observed, 
far less bas one in wbich tbe presence of bacteria first in- 
duces leucocytosis and tben destroys tbe resulting cells. 

Most of tbe diseases wbieb baye been ascribed to bacte- 

rial agency are yery seyere and fre- 
«i5t;S2*5hi!^ '•■^* **' quently fatal in tbeir naturę, and 

berein a possible source of fallacy is 
inyolyed. In cases in wbicb a fatal termination is rapidly 
impending, partial deatb affecting tbe elements of fluids and 
tissues to a greater or less degree may precede generał 
deatb of tbe organism — ^tbe sum of tbe deatbs of its eon- 
stituent element^— and in sucb cases cbanges usually obseryed 
after tbe deatb of tbe organism, may take place in sucb 
fluids and tissues ; so tbat, eyen in cases in wbicb bacteria 
are found in tbe blood or otber fluids ante-moriem, tbey 
may merely be tbe results of tbe adyanced degree of the 
diseased condition, not the causes of its deyelopment. 

Tbis may probably be tbe expIanation of tbe pheno- 
mena obseryed in inflammatory fluids and in the blood in 
cases, sucb as those already morę than once referred to, in 
wbicb the diseased condition was demonstrably due to chemi- 
cal agency, as weU as of many others in wbicb similar 
phenomena may occur. 

It is possible tbat all the diseases ascribed to yegeta- 

ble parasites may in reality be due to 
tiSiSiiJJn^SseMSis^^Sl; the influence of sucb organisms, but 

the proof of it has yet to be pro- 
duced, and it is no real advance to ascribe them to sucb an 
origin on insuflB.cient ground. Tbis theorybas attractions for 
many, on account of the apparently simple explanation wbicb, 
if true, it would afford of the multiplication of disease- 
poisons. But, eyen allowing tbat such a multiplication could 
only take place under the influence of liying noatter and not 
as the result of any merę chemical process, it must always 
be borne in mind that the manufacture of tbe poison must, 
in any case, occur imder the influence of multitudes of liying 
cells and particles, cells and particles wbich may be just as 
capable of elaborating such poisons as yegetable organisms 
or otber liying matter introduced from without. 



PART II. 

ADDITIONAL EIPERIMENTS ON THE INTRODUCTION OF 
CHOLERAIC AND OTHER ORGANIC FLUIDS INTO 

THE SYSTEM. 

As 80 much of the eyidence placed on record relating 

to the ezistence of a specific yirus 
j^^Sm^bS&bS^^' in choleraic discharges has heen 

hased upon experiments which haye 
heen conducted on lower animals, it was resolred that the 
opportunities for repeating such experiments which Calcutta 
affords should he sedulously utiUsed in order, if possible, to 
settle the question for once and for aU. The fact that the 
animals usually subjected to experiments of this kind haye 
heen of a yery fragile constitution, accounts for a considerable 
amount of the discrepancy which exists between the state- 
ments madę as to the effects of yarious septic influences upon 
them and the conclusions deriyed from these effects by 
yarious obseryers. In relation to the same question, and 
that from eyery-day experience indeed, we haye no hesita- 
tion in saying that the inferences which haye been deduced 
firom experiments on septic poison conducted on such animals 
as rabbits, mice, and guinea-pigs, are untrustworthy in the 
highest degree.* That implicit reliance, howeyer, is, yery 
generaUy, placed upon the result of experiments obtained by 
feeding delicate animals with choleraic discharges is eyident 
from some of the statements contained in the Report which 
has just been issued by the Vienna Cholera Oonference. In 
one place it is mentioned that ** les expćriences de 
M. Thiersch k Munich ont prouyó que de petits morceaux 
de papier imbibós dans les selles des cholóriques ćtaient 
capables de produire les formes du cholóra." We ourselyes 
attempted carrying out a series of obseryations oń such 
animals, but found the results so hopelessly contradictory 
that we determined on resorting to others of morę robust 



* In referenoe to similar ezperiments and condosionB regarding Charbon, M. Sanson 
remarks : " Je craindrais de trop forcer les analogiea en concluant des petits rougeors aux 
mminants, et je ne crois pas me tromper en disant qae la cause des dissidences que se pro- 
dtiiseat sur la ąoestion est dana cette consideration". — Comptes Bendosi Tome LXVIII, 
page 841. 
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constitution, eyen though in many ways they might not be 
80 manageable.* 

We hare already reoorded a considerable number of 
such ezperiments, and trust that the evidenee deducible from 
them and tłiose now about to be referred to will be deemed 
sufficient to settle at all eyents some of the points so 
strongly debated at present in connection with the causation 
of disease. 

We haye in this, as in the former senes of obseryations, 

.^^. _. . . , selected the pariah dog as the most 
l^^the ttzperimento on ani- suitable and roadUy attamablo animaly 

and need scarcely add that the precau- 
tions then taken not to infiiet unnecessary pain haye been 
strictly adhered to ; anadstheties being administered wheneyer 
any experiment which could proye painful had to be under- 
taken, and the animals kept under their influenoe as long as 
the experiments lasted. Such of the animals as it was deemed 
necessary to destroy were inyariably placed under the in- 
fluence of chloroform and not permitted to awaken, so that 
they certainly met with their death in a less painful manner 
than would otherwise haye been their fate ; for, sooner or 
later, they would haye fallen into the hands of the men 
employed in diminishing the number of the dogs prowling 
about the streets. 

Haying on a former occasion giyen somewhat fully the 
„ ^ ^ ^ details of numerous experiments, we 

Not deemed neoessary to , j. j -j • 1 

t^ indiYiduai ezperiments do uot dcem it ueccssary agaiu to 

repeat in detail for each case the 
yarious steps wbich were taken, but shall describe the ezperi- 
ments in as concise a manner as possible, as the copious notes 
whicb haye been accumulated, although of yalue to ourselyes 
in forming an opinion as to the lesson wbich each obserya- 
tion conyeys, would only be tedious to the reader, and un- 
necessarily add to the length of our report. 

In our summaries of each group of experiments we 
^ ^ ^ ^ , shall include the data already pub- 

The number ofob8ervationB •■•11 j j-i -j. • j.i- ix 

npon wUoh the oonolusions lishcd, aud thuS CpitomiSC thC rCSUltS 

"* "* of all the experiments bearing on this 

* That it is not without some sbow of reatjou bliat we place but little coofidence iu the 
reralts of ezperiments with such delicate animals is e^ident from the following remarks hj 
Professor Parkes, in his Report on Hygiene for 1873, which has reached as sińce this paper 
was in the press. Dr. Parkes states, in reference to the yery experiments ci ted at the 
yienna Conference, that Professor H. Bankę of Manich had fonnd that filteringf paper 
untoiled with the discharges prodaced iąjarious effects on mice. — Armj Medical Report, 
Vol. Xiy, 1874, page 253. 
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subject which we have conducted — results based on careful 
and morę or less prolonged obsenrations of the eflfects pro- 
duced by septic agents on some two hundred animals, forming, 
if we be not mistaken, a morę extended series than any yet 
recorded, and certainly one conducted upon a greater number 
of animals likely to yield morę trustworthy data. 



A.— Expenm6nt8 on the injeotion of Choleraio and other Organie 

fluids into the Yelns of animals. 

In continuing this set of experiments, we had the 
folio wing objects in view : — 

lat. — To supply a deficiency in our last report, for which at 
that time we expressed our regret, viz., *' that the experiment8 
on perfectly fresh choleraic materiał were not morę numerous.'' 

2nd. — ^To confirm or modify our inference that the obser- 
yations then recorded did not afford '^ any eyidence in fayor 
of the esistence of a specific poison contained in choleraic 
excreta, peculiar to them alone, and giying rise to special 
phenomena when introduced into the system." 

Srd. — ^To accumulate a sufficient number of such experi- 
ments asto warrant our drawingsomething like definite conclu- 
sions as to the difference in degree between the toxio influence 
of choleraic as distinguished &om normal alyine discharges. 

^łh. — To test to the utmost the influence of bacteria in 
these processes. The ąuestions regarding the influence of 
bacteria on disease, as well as those relatiye to the origin 
of such organisms, haye been referred to by an able writer 
as directly facing us, and as likely to hamper us in the course 
of farther inquiries until disposed of.* In so far as the 
morbid processes specially considered in the present report 
are coneemed, we trust that the question regarding the in- 
fluence of bacteria in the causation of disease has been satis- 
factorily determined, and we belieye that the alłied question 
as to whether or not the introduction into the system of 
living bodies of emy kind is necessary for the production 
of the particular morbid phenomena imder consideration, is 
also disposed of. With regard, howeyer, to the ultimate 
origin of bacteria, we haye not yet been able £rom our own 
obseryation to come to any finał conclusion. 

hth. — ^Łastly, to ascertain whether the product resulting 
from lesions thus produeed inrambly possesses the property 

• '* Brituh Medical JonnuO," Uth Febraary 1874^ page 208. 
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of reproduomg Łhe phenomena in a morę marked or eveii 
equal degree. 

These ąuestions will be 8everally referred to after tlie 
narmtion of Łhe experiment8, as it will be morę conveiueiit 
to discuss Łbem when the data upon wbich tbe conclusions 
are based are fully expre8sed and tabulated : — 

1. — ^EXP£BIMEKT8 ON THE INTBODUCTION OF NOBMAL ALVIN£ 

SOLUTIONS INTO THE VEINS OF DOOS. 

TABŁE XII. 
(a). — 7%ć materiał iniroiueed being Fresh and Not łubjected to Heat. 
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Two dracbmg .^ 
Four drachmB ... 

Fiye drachma. 
Four diachmii ... 

Fonr drachms. 
Six drachma - 

Seren drachms ^ 
Seyen drachma. 


• • t 

••• 
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The temperaturę did not 
eioeed 102^ F. 

Urine highly colored on 
the second day, sp. 
gr. 1020; no albnmen. 
On the third day tem- 
peraturę — 103® ; on 
the 4th lOS""; on the 
6th lOd"* ; the sp. gr. of 
urine on the last day 
being 1035; no albu- 
men ; no snęar. Bef ore 
the expenment was 
commenced the tempe- 
raturę of thifl dog was 
lOŚ^^F.intherectum.* 

The d(^ died in three 
houTB, but no spedal 
post-mortem lesiona 
could be detected. 

PoiUmorłem examina- 
tion showed mesenterio 
glands somewhat af- 
fected, butnothingfur- 

ther.f 
This dog had been sub- 
jected to a similar ex- 
periment preyioosly. 


TCTjLL... 8 


6 


2 


«• • ••• 


1 


„■i.j. ■■ r- i ■■■■■■■;■ r.-=<; 



* With reference to the high temperaturę freąuently recorded in apparently healthy 
dogs, it Bhcmld he borne in mind that this is prohably owing to the high temperaturę of the 
fermenting foBcal matter in the rectam — the rectnm should theiefor^ wben poeaible, not 
be selected for the application of the thermometer. 

t The resolt of subseguent microsoopical ezaminations of the organa and tiaauea of thia 
and of other animala are referred to under separata headings. 



I 37 ] 

We Iiare somewhat rever8ed the arrangemest of our 

tables on tbis occasion, so as to be able 

naryexorem6iititimi8inatteni at Starting tO sboW what tbe result 

*°^ of introducing solutions of ordinary 

excrementitious substanoes into tbe circulatioo is, and to 
ascertain approximately the average proportion of definite re- 
sults to be obtained from such a proceeding, before referring 
to tbe effects of similar materiał obtained from cboleraic 
patients. 

It will be seen that we baye added eight obserrations to 

Mortaiit7 from wkuk so- tho fouT recordod in our preyious re- 

^^MOTtS4^oS^*'»TOBiD 80- port, in whieb perfectly fresb solutions 

xution.-fcperoent. ^j ^^^^^ discharges bad been pre- 

pared. Of tbese eigbt, one died ; but of the four preyiously 
recorded, not one. Conseąuently, the mortality from tbe 
introduction of such a materiał (excluding of course such 
accidents as embolism, &c.) may be referred to as ayeraging 
about 8 per cent. The mortality resulting from the intro- 
duction of putrid materiał is, however, as we have preyiously 
shown, considerably higher ; for out of seyenteen animals thus 
treated, six died apparently from the toxic influence of the 
solution introduced : thus yielding a mortality of something 
like 35 per cent. — the period most fatal being when the 
materiał was from three to four days old. 

Showing, howeyer, tbe fałlacy of being entireły guided 

varyixi« miaoeptibmty of ^7 ayeragcs iu mattcrs of tbis naturę, 
animahTEo septio influanoes. ^nd apparcutly exemplifying the 

idiosyncrasies of animals in their susceptibility to septic 
influences, are the facts that the mortality resulting from the 
introduction of boiled solutions of fresh ałyine discharges 
was greater than was yiełded when the same materiał was 
unboiłed, and that the same fluid in some cases produced a 
result, but in others did not. Tbis appears to be the inter- 
pretation of the results shown in the tabłe giyen on the next 
page;— . 
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TABLE XIIL 

(b), — Tke maierialiuiroduced being Freeb^ but subjected to Heat. 



Ezperiraent 
No. 



IX 



X 



XI 
XII 



XIII 



XIV 



XV 

XVI 

XVII 

TOTAL ... 9 



Yinr 



§ 



Ol 



1 
1 



6 



TSMTBBATUU. 



Degree. 



212' 



212° 



Duration. 



2120 
212 



212° 



212' 



212° 
212° 



212° 



3 minutes 



3 minutes 



3 minates 
3 minutes 



3 minutes 



Kamber 

of dnohma 

iąjeoted. 



3 minutes 



6 minutes 
3 minutes 
3 minutes 



Four 



Pour 



Słx. 



Six 



Six 



Pive. 

Seyen. 

Four. 



t 



2 



RXMA.mK8. 



Continned depressed for a 
oonple of days, but other- 
wise showea no symp- 
tom of illness. 



The dog died during the 
night, baying passed co- 
pious, sanguineous, li- 
quid eyaouations. The 
mtestines were ooated 
with a sanguineous ex- 
udation. 



Vomited freąuently du- 
ring the day, and was 
greatly purged. Died in 
8 hours. M uoous sur- 
f ace of intestine extreme- 
ly congested. The eya- 
cuations exhaled a fishy, 
mawkish, choleraic o- 
dour. 



This dog appeared to be 
in no way affected, al- 
though the materiał 
used was from the same 
yessel, and the experi- 
ment performed at the 
same time as the dog in 
£xp. XII. 



The animal used in Ezp. V 
(TableXII) a^n sub- 
jected to simuar treat- 
ment. No result. 



L 39 ] 



TABLE XIV. 

(c) . — I%e almne $olution introdueed having become Pułrid : Heated 

thortly hefore use. 





VMir 

HJŁSCTSD. 


TSKnUŁTUME. 


Namber of 
drachma 
iz^eoted. 


■i 
1 

6 

••• 
1 

••• 

••• 
1 




JuMnment 
No. 


1 

Pu 


1 


lJ€ffF66. 


DnrmŁion. 


BlMi-BKS. 


XVITT 

XIX 

XX 
XXI 


••• 

• • . 

• • • 

••• 


1 

1 

1 
1 

4 


212** 
212' 

212° 
212*> 


3 minates 
3 minutes 

3 minutes 

4 minates 


Six 
Fonr 

Four 
Seyen 


This dog had been snb- 
jected to somewhat simi- 
lar treatment preyiouslj, 
withont result. 

Died within 12 honrs. 
The same flnid nsed as 
in Exp. XVni, the piin- 
cipal posUmortem lesion 
appeared to be embolisms 
in the langs. 

The same ^flaid as in Ezp. 
XVIII and XIX, Table 
XIV. 
Ditto ditto ditto. 


TOTAL ... 4 


* 
• •• 


••• 


• •• 


• • • 


z — - -■ d 



With reference to tlie eflfect of boiling on the toxic pro- 
perties of alvine discharges, nothing very conclusive can be 
inferred from the observations summarised in the two fore- 
going tables. It is important, however, to observe that the 
intestinal canal in at least two of the animals experimented 
upon was seriously affected, in consequence of the introduc- 
tion of boiled alvine discharge from a healthy person. 

The probable influence exerted by heat on such sub- 
stances will be subsequently referred to ; meantime it may 
be stated that, to the extent applied in the foregoing experi- 
ments, it certainly does not appear to diminish or modify 
their toxic properties. 

2. — EXPERIMENTS ON THE TNTRODUCTION OF CHOLEBAIC 
ALVINE DISCHAR6ES INTO T^E BLOOD OF DOGS. 

The want of a sufficient number of experiinents on per- 

Twenty-three eiperimenta fcctly fresh choleraic excreta, whieh 
with»>BHoiioieraio6xoreta. ^^ ^^^^ previou8ly Tcferred to as 

occurring in our last report — an omission regarding whieh 
morę than one distinguished writer has expres8ed his regret 
— ^will, we trust, be considered as satisfactonly madę good by 
the publication of the foUowing account of twenty-three 
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experiments on as many dogs. In ten of the experiments the 
materiał injected into the blood was simply strained, and in 
thirteen the fluid was first subjected to heat, then allowed to 
eool and strained before being employed. A tabulated 
stitement of the first-mentioned class of ezperiments is 
annexed : — 



TABLE XV. 

(a). — TAe Choleraie materiał introdueed being YteAiand Not subjected 

to Heat. 



Esperliiieat 

No. 



XXII 



XXIII 



XXIV 



Yini rauton]). 



Femoiml. 



SapheoA. 




XXV 



XXVI 
XXVII 



1 
1 



Four 



I 



Four 



Four 



Two 



Four 
Four 



1 
1 



BSKIBKI. 



The materiał ii^eoted oonsuted of almoet 
oolorlesB watery fluid. Death resulted in 
5 houTB without marked intestinal symp- 
toms. Althouffh the past-moriem ezami- 
nation was oonducted within 2 hours after 
death, the stomach and intestines were en- 
ormously distended with gas : the intestinal 
glands could be seen yery distinctly 
through the distended walls of the g^t. 
The muoous surfaoe was disorganised, and 
presented all the characters of acute 
septic enteritis; lungs collapsed; the 
splanchnic neryes and semilnnar ganglia 
apparently unaffiscted. 

Temperaturę at the time of the operation 
102* in the yagina. Nezt day 104* in 
rectum, but 102 in yagina : appeared un- 
affected till the f ourth day, when it was 
killed nnder chloroform. Ali the yisoera 
were healthy. The bladder fuli of urine 
(sp. gr. 1012), and the intestinal contents 
quite normal. 

The fluid injected was nearly colorless (sp. 
gr. 1004), and contained a few red blood- 
corpuscles. The dog died in about 18 
hours. The intestines presented the ap- 
pearance usual in gastro-enteritis. The 
blood was crowded with crystals, but not 
a traoe of bacteria could be detected. 

On the seoond day the temperaturę was 
104°6, on the 3rd 103°, on the 4th 104,* 
when the animal died. There were no spe- 
cśialpost-mfyrtem appearances, ezcept in the 
liyer, where nnmerous minutę embolic 
patches were yisible and eonsiderable 
softening. Death eyidently due to em- 
bolism. 

Death in 7 hours. 

Death in 6 hours. The same materiał used 
as in £xp. XXVI. 
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{a). — The Ckoleraie materiał inłrodueed being Fresh and Not suhjected 

to Heat — continued. 



£xperiment 
No. 



XXVIII 



XXIX 



xxx 

XXXI 
XXXII 

XXXIII 



VUV SELBCTBD. 



FemoraL 



Saphena. 



a Si 



-i 



Bmłłwul 



1 
I 



Pour 



Four 



XXXIV 

XXXV 

XXXVI 



TOTAŁ 15 



10 



I 
I 
1 



Pour 

Four 

Siz 

Eight 



Four 
Four 
Four 



Death witliin seven honrs. The animal had 
not been purged, but the intestinal mucous 
membranę was much congested and 
Boftened. 

Watched for 3 days ; killed under chloro- 
form ; the intestines were found to be qulte 
healthy. 

The dog escaped on the second daj, apparently 
in ezcellent health. 
Ditto ditto ditto. 

Death within 12 hours, but no intestinal 
lesions present. 

At first there was oonsiderable depression, 
but bj the next day the animal appeared 
tolerably weU ; secretion of ańne abundant. 

Counter-ezperiments were madę with the 
fluid used in these three ezperiments : 
seyen dogs being under obseryation at 
the same time; three haying been 
treated with unboiled materiał and four 
with the boiled. 



It will be observed that the principal phenomena in- 
Differenoe in dogree be- duced by the toxic materiał injected 
freVh IŁ^fflo^SSriJSnSi in these cases do not differ in their 
eicrota, characters from those in which solu- 

tions of other decomposing organie substances were intro- 
duced into the system, hsBmórrhagic gastro-enteritis being 
the leading feature recognised at poaUmartem examiiiations : 
but we presume that some difficulty would be experienced 
in maintaining two opinions with regard to the degree of 
toxic properties exerted by resorting to solutions of fresh 
choleraic exereta, instead of to solutions of the same mate- 
riał derived from healthy individuals. This will become still 
morę evident when the data furnished by the obsenration on 
beated choleraic materiał bas been considered. 
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TABLE XVI. 
(£). — The Choleraie materiał inirodueed being Fresh but eubjeeted to Heai. 



Ezperłment 
No. 



XXXVII 



XXXVIII 

XXXIX 

XŁ 

XLI 



XLII 



XLIII 



XLIV 



Vbui u&botmb. 



Femonl. Saphona. 



1 
1 
1 



Tbmpbbayubs. 



212" 



212** 
212' 
212** 

212' 



212* 






1 



Three 



Pour 

Thi-ee 

Three 

Three 



Three 



212* 



212* 



Three 



Three 



Sil 



Four. 
Four 
Seyen 

Four 



Six 



Four 



Eight 



Rbmabkb. 



The dog died within 8 hours, 
and the poMł-mortem was 
conduoted 1} hour later. 
Intestines coated with soft 
gelatinous pinkish materi- 
ał, and the mueous mem- 
hrane affected. Reddish 
serous-fiuid in the pericar- 
dium. 

The same fluid used as in 
the last. 

The same fluid was injected 
nnhoiled without resalt in 
£xp. XXX, Tahle IV. 

Death within 6 honrs after 
considerahle p u r g i n g . 
The smali intestines con- 
tained wateij fluid and 
numerous whitish flocculi. 
The mueous surface coated 
with a creamy layer, he- 
neath which it was found 
to he extremelj congested, 
and in some parts disia- 
tegrated. The large in- 
testine also contained fluid. 

ThłB animal was treated in 
preciselj the same manner 
as the last, with the same 
fluid and at the same time. 
Death took place here 
also within 6 hours. The 
symptoms had been the 
same, and the posUmortem 
appearances also, exoept 
that there was less watery 
fluid in the intestine. 

The animal was kiiied on 
the second day : there had 
heen no yer^ marked 
symptoms of lUness, nor 
were there any marked 
lesions oheerved at the 
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(b) — The Ckoleraie materiał iniroiueed being Ibresh iul ^ubjecfed 

to Heat. — (continued). 



Ezpeiiment 
No. 



VbIV SBŁKOTB]). 



Femoral Saphena. 



Tbmpbbatubb. 



I 



SI 




1 



Bbmabks. 



XLV 



XLVI 



XLvn 

XLVIII 
XLIX 



TOTAL 13 



212* 



Three 



1 
1 
1 



8 



2I20 



Eiglit 



Three 



212° 
212* 
212" 



Three 
Three 
Three 



Four 



Pour 
Four 
Pour 



postHHortem exaniination, 
ezcept that the last two 
feet of the sinałl intestine 
had eyidentlj been ma- 
terially affected. 

Died within 6 hours afber 
having passed copious 
fluid stoois and manifest- 
ed symptoms of consider- 
able pain. The materiał 
used was the same that 
was employed in the last 
experiment as also in 
Exp. XXXIII. Table IV, 
but in the latter case un- 
boiled and with a nega- 
tiye result. A posUmoT' 
tem examination was 
madę {immediatelj after 
death : the intestines were 
fuli of waterj and slimy 
fluid. The yenous blood 
was yeiy dark : no bac- 
teria could be defcected in 
it. 

Died within 12 hours. No 
yerj marked post-mortem 
lesion, the principal being 
peritonitis. 

Died withm 15 hours. 

Unaffeoted. 

Not much affected* 

The fluid injevted in the 
last four experiment8 was 
deriyed from the same 
patient, a well-marked 
ease of cholera ; and ooun- 
ter-experiments were madę 
with it, without boiling, in 
three other dogs, two of 
which yielded no results. 
(Vide Exp. XXXIV— 
XXXVI, Table XV.) 



[ ^ ] 

Haying on a former occasion discussed the naturę of the 

lesions induced by the introduction of 

The freah oholeraio matorlal jt • . f x' > ^ j 

found to haTe affeoted 60 per these Tary mg solutions 01 decompos- 
°^^*" ing organie matter, we do not con- 

sider it necessary to refer morę definitely to them again, es- 
peeially as the tables contain an abstract of the Balient post^ 
marłem appearances. In the present instance the question 
which we are desirous of testing is the degree of the toxic 
influence exerted by the yarious solutions. 

It will be noted that in the foregoing two sets of ex- 
periments on choleraic materiał the mortality is considerable ; 
in the case where heat was not employed fifteen cases, yielding 
positiye results in seyen, or equal to 46' 6 per cent.; and in the 
other set, out of thirteen animals, seyen were affeoted, or 
nearly 54 per cent. — the ayerage number affeoted, of both com- 
bined, being exactly 50 per cent. 
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TABLE XVII. 

(e) . — Tie CholertAc materiał introdueed having beeome Putrid. 



r 





O 

I 

O 



Ysnr 

8VLB0«BI>. 






•8 

^ I i 
1 



•O 



MATERIAŁ HEATED. 



T»CP1BATVS1. 



Four 



u 



•o 



e 

en 
P 



II 



I 



LII 



1 ^ 



LIII 



Four 



Siz. 



LIV 
LV 



LVI 
LVII 



TotałS 



Four 



I 
1 



1 
1 



Eight 
Siz... 



Six.M 
Eight 



1 

1 



212* 



Three 



212*' 
212° 



Three 
Three 



Bbkabks, 



The materiał injected was ob- 
taiiied from a posUmortem 
ezamination 3| hours after 
death. Previou8 to the 
operation the temperaturę 
of the dog was 101° ; 13 
hours after the operation 
103° ; from the second day 
to the sizth its temperaturę 
was 102° without any spe- 
cial symptoms being mani- 
fested. 
The materiał injected was ob- 
tained from a posUmortem 
ezamination, but not from 
the same patient as the last. 
The d(^ died within 12 
hours, but manifestly of 
emboHsm. 
The materiał emplo^ed here 
also was from the intestine 
of a patient 5 hours after 
death. The animal was not 
materially affected during 
the three days it was under 
observation. 
The same materiał used 9m 
the last, but in this 
boiled before strain- 



212" 



••• 



Three 



m 

case 

ing. 



The same materiał was used 
in Exp. LIV, LV, LVI on 
the first, second and third 
day after it had beenob- 
tained from a cholera pa- 
tient. Only one dog was 
appreciably afieoted. 

The fluid employed as in 
Exp. LIV, LV, LVI, but 
unboiled. 



[ 46 ] 

The positiye results recorded in the foregoing Table 
, ,, , (No. XVII) are not so numerous as 

Bummary of results of ot- ^ . . , . i j • i • 

TOrin^ntareoorded in T>bi<« were tuc results obtained in our 

previous experimeiits with putrid 
materiał, or in those now recorded on perfectly fresh 
choleraic materiał. This, possibly, is owing to the compara- 
tively few experiments that have been undertaken on this 
occasion. Of the eight animals experimented upon, only 
one was materially affected, and it so happens that in that 
case the materia! introduced had been subjected to a 
temperaturę of 212"* F. a few minutes preyious to being 
injected. 

To sum up the results recorded in the tables of this 
section, showing the effect of the injection of choleraic 
alyine discharges into the veins of animals ( Tables XV — 
XVII), it may be stated that of the thirty-six observations 
tabulatedjfifteeu yielded positiye results, or somewhat less than 
42 per cent. In nineteen of the experiments the materiał was 
not subjected to heat, and in seyenteen cases the materiał had 
been heated up to 212"*; the mortality from the former proved 
to be 36*8 per cent., and that of the łatter 47 per cent., — 
thus proying that heat applied to this extent, at alł events, 
had not diminished the toxic influence of the substance 
experimented with. 

It is of yery great importance to know definiteły what 

is the effect of heat upon such 
ss^ft^dUB^fe^^t?* "^^^^^^ "^^ organie substances as are known 

to be capabłe of manifesting viru- 
lent properties when introduced into the animal economy. 
Tliis agent appears to us to oflfer a morę trustworthy means 
than any other for ascertaining whether or not the actiye 
principłe of these poisons is transmitted by infection with 
certain vitali8ed particles. In intimate relation to this 
subject, as recently pointed out by Dr. Bastian in his re- 
markabły suggestiye essay on " Heat and Living Matter," 
are many important questions with reference to the process of 
disinfection, " where we haye to do with articles of fumiture 
t)r wearing appareł used by a person suflFering from a con- 
tagious disease. Because, in such a case, what we ought un- 
doubtedly to know is whether the temperaturę of boiling 
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water or even of some lower temperaturę suffices to kill any 
living particles whicłi may act as so-called 'germs of 
disease/ This is a subject upoa which there shouLd be no 
room for doubt."* 

We had hoped to have been able to have submitted on 

this occasion a series of experiments 
^Bi^^n^'"'' ""* ^** ^ regarding the effect of beat upon 

the infecting principle in two un- 
doubtedly contagious diseases — small-pox and yaccinia. The 
obsenrations włuch we have commenced are not yet in a 
sufficiently adyaneed state to be published. We have, bow- 
ever, been able to satisfy ourselves to a certain extent with 
regard to the action of heat on another well-known animal 
secretion possessing most yirulent propertiesj namely, Snake- 
poison. 

Last April we were asked by Dr. Ewart, the President 
__ of the Snake Commission, to un- 

Two senes of obsenrations on -i i i • • • 

the effect of subjeoting snake- dortako somo microscopic examina- 

▼enom to Seat. i* n j* ^ • i*xi /^i_ 

tions of fresh virus of the Cobra 
and of an Australian snake.ł In order to conduct these 
examinations, Dr. Yincent Ilichards caused seyeral snakes 
to eject their poison into a watch-glass in our presenee. 
The poisons firom the two species of snakes were transferred 
into separate test tubes, haying been preyiously diluted 
with about fiye parts of distilled water. Eaeh sample was 
subsequently diyided into two parts : One test tubę, contain- 
ing the simple aqueous solution of the yirus, was set aside ; 
the other test tubę, containing the remaining half, was placed 
in a yessel of hot water and thoroughly boiled for ten mi- 
nutes. X This proceeding enabled us to carry out two series of 
obseryations — (I) with unboiled and boiled aqueous solutions 

* Contemporary Review, September 1874, p. 517. 

f These microscopic eiaminations need not be speciallj referred to here, as the resalts 
are emhodied in the report which has jast been issaed by that Commission. Suffice it to 
say, that we coald distingnish no cells or organisms of any kind in the poison which were 
not eąnally present in the inert secretion obtained from the fauces of the snake. On 
seyeral occasions, howeyer, we obseryed that acicnlar feathery crystals had formed on 
some of the slides, and that nnmerous fusiform crystals were precipitated in the course of 
two days from the aąaeoos solation of the yims. Ali these will be fonnd figured in the 
report referred to. 

X On being placed in the warm water, the solntion of yims in the test tubę soon became 
tnrbid, and a floccalent precipitate was seen to form long before it had been heated to 
boiliiig point. 
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of viru8 obtałned from the Cobra; and (II) with unboiled 
and boiled solutions of the yirus from the Australian 
snake : — 

Seribs i. — ExperimenU illustrałing ihe effect of Heat on the Firua 

of a Cohra. 

Ekpeeimbnt l.-^Injected 20 minims of the diluted yiras (24 hours 

old) by means of a sub-cutaneous syringe into 
the thigh of a fowl. Died iu 18 minutes 10 
seconds. 

£xPERiMENT 2. — Injected 20 minims of thedilatedpoison^ preyiously 

heaied to 212°f ., into the thigh of a fowl — the 
poison 24 hours old. Died in 82 minutes 45 
seconds. The symptoms in both cases were 
precisely the same. 

£xpEUiMSNT 8. — Injected 20 minims of the diluted virus, nofc heated 

(48 hours old)^ into the thigh of a fowl. Died 
in 12 minutes 15 seconds. 

EsFEBiMBNT 4. — lujccted 20 minims of the diluted yirus^ heated 

to 212** (48 hours old), into the thigh of a fowl. 
Died in 44 minutes. 

The solutions of the virus used in Exp. 8 and 4, 
having become 48 hours old, contained aetive bac- 
teria ; the boiled sample, howeyer, contained far 
morę than the unboiled. 

AU that remained of the virus used in the four foregoing 
experiinents, now seventy-six hours old, was put into a single 
test-tube and still further diluted with distilled water. The 
tubę was then partially submerged in hot water in a closed 
yessel and thoroughly boiled for ten minutes. The boiled 
solution exhaled a very oflfensiye odour, something like putrid 
fish. This was filtered, and the elear fluid obtained used in 
the following experiment : — 

ExPERiMENT 5. — 20 minims of the above boiled and filtered solution 

of snake-yenom were injected into the thigh of 
a strong fowl. The animal became drowsy in 
the course of half-an-hour, and subsequently pre- 
sented all the symptoms manifested by the former 
animals, only in a milder degree. Died iu 4 
hours 48 minutes. 
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SiBRiss 11.'^ Bofperimenói illusirating the efect of Heat on ihe Firus of an 

AmtraUan Snake. 

Ekfbbimbnt !•— Injected 16 minims of the nnheated and nnfiltered 

eolution of the virus (quite fresh) into the thigh 
of a fowl. Died in 2 hours 16 minutes. 

£xpsBXHEMT 2.— Injected 20 minims of a filtered solation of fresh 

yiras (which had been heated to 212''F. as in 
Series I) into the thigh of a fowl. Died in 2 
hours 23 minutes. 

ExFBBiMBNt S. — Injected 20 minims of the unheated solution of the 

yirus (24 hours old) into the thigh of a fowl. 

ExpBBiMEifT 4. — The same as Exp. 3. — Both fowls died within 24 

minutes. 

ExFBBi]fBNT 5. — Injected 20 minims of a solution of the yirus (48 

hours old)^ heated to 212''F.^ into the thigh of a 
fowl. 

ExpBRiMBNT 6. — The same as Exp. 5. — Both fowls were found dead 

49 minutes after the introduction of the poison.^ 

These experim6iits do not, as far as we are aware, di£fer 

inferenoesrecftPdingtŁein. materially in thcir results from thoso 
timatonatureofsnake-poison. performcd by Drs. PajTer, Lauder 

Brunton, and others. Erom them it will be seen tbat heat 
applied in the manner and to the extent mentioned in the 
text does not materially modify the poisonous action of the 
yirus of the snake. The heat resorted to was considerably 
morę than sufficed to precipitate the fibro-albuminous matę- 
rial in it, and was, it may be presumed, sufficiently high and 
prolonged to destroy any protoplasmic bodies which it may 
have contained. . The activity of the fluid did not seem to 
have suffered by being deprived of its fibro-albuminous eon- 
stituents by precipitation and subseąuent filtration ; nor would 
the poison appear to be of a yery Tolatile character.t 

Taken altogether, these particular obsenrations would 
seem to sug$i:est that we should look to the chemist rather 
than to the histologist for further information regarding the 
naturę of the active principle in the yirus of the snake. 

* In order^to latiB/y oarselyeg from penonal obseryation that fowls are not particalarly 
prone to raccamb after the introduction of patrid animal matters into their tissuea, a fowl 
was treated in predsely the same manner as the foregoing, ezcept that 20 minims of a sola- 
tion of highly pntrid animal matter was snbstituted for the snake-yenom. Apparently not 
the slightest effect was prodnced, aud the hird escaped nezt day. 

t After these ezperiments had heen completed, we learnt incidentally that the attendant 
who had been instmcted to throw the poisoned fowls away had in no single instance com- 
plied with this order, bat had taken them to his own home, and that he and his family 
had eaten them. No evil oonsoąueoces ensaed. 
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B.— -jBxperimentB on the efRsot of transferring Inflammaitory Pro» 
dnots from a serouB oaTity of one animal to tliat of another. 

With a view of ascertaining for ourselyes whether an 
fm.^ ^m^ ^ ^ I ^ ^ ordinary inflammation in one of 

The efliaot of transmitidon of ., ^ ... . . 

Inflaimnatoryrprodaotsflrom one the SOrOUS CaYltlOS WOUld, aS IS 
a niTnftl to enother. ^ . . < < i \ 

80 £requently stated, produce a 
fluid increasing in yirulence by transfer from one animal to 
another, we haye madę seyenty-three special obseryations on 
yery nearly as many pariah dogs. It seemed desirable that 
the statement which has been so frequently adyaneed on this 
point should be tested in this country, especially as the 
procedurę seemed to oflfer a fayorable field for the discoyery 
of some clue to one or other of the many inexplicabl& 
phenomena of cholera and other epidemics. These experi* 
ments haye materially helped us in coming to a yery de- 
finite opinion as to the connection of bacteria with inflam- 
matory or other diseased states. Of the seyenty-three, thirty- 
fiye were reąuired in order to supply an inflammatory yirus 
to test the yirulence of the secondary and subsequent products. 
As the animals thus subjected to experiment were utilised in 
other ways, and are referred to elsewhere, it is not necessary 
to tabulate the indiyidual experiments. 

In eleyen cases a purely chemical irritant (such as tinc- 
_^ , ^ , turę of iodine and tincture of iron) 

Frimary inflammation induced i •■ j • iv • 

in 60 per cent. of the ezperi- was cmploycd ; and m thc remam- 

menta. •j.x/* ij* i* • 

mg twenty-four a solution of yanous 
excrementitious substances — a little tincture of iodine being 
added to the latter in two instances. Out of the eleyen ex- 
periments just referred to, inflammatory exudation was ob- 
tained from seyen; and from the other group of twenty- 
four experiments, a similar fluid was obtained in fourteen. 
It will therefore be seen that the results were positiye in 
twenty-one out of thirty-fiye cases, or at the ratę of 60 per 
cent. 

The table on the next page will show the effect of trans- 
fering the morbid exudation thus obtaiaed — ^whether injected 
when perfectly fresh, after a delay of twenty-four hours, or 
after being subjected to heat :— 
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TABLE XVIII. 

Shomng iht resulł of injeeiing Solutions of Infiammaiory ProducU into 

the Periloneal Cavity of animals. 






I 



2 
3 
4 
6 



6 
7 
8 



9 



10 



11 



FLUID INTRODUCBD ABOUT 
HAŁF AN OUNCE. 



Koi HiAfiD. 



TO 212**. 



FreBh. 



1 

1 



1 
1 
1 



1 day old. 



Fresh. 



iS 



BlKABKS, 



The fluid used in this ezperiment had been 
obtained from the pentoneal cavitj of a 
dog in which peritonitis had been indaced 
by the injection into its peńtoneum of 
about an ounce of the watery contents of 
the smali intestine of a man who had 
died of cholera. The second dog was in 
no way affeoted by the operation. 



The fluid introduoed in this instance was 
diluted, purulent matter, which had been 
obtained from an abscess which had f orm- 
ed in the subcutaneous tissue of the same 
dog. 



Intense inflammation of peritonemn, pleura, 
and pericardium : dc::.th had occurrea with- 
in 12 hours. The fluid originally injected 
had been obtained from the peritoneal 
cayity of a dog, in which peritonitis had 
been prodnced by the introduction of a 
solution of normal alyine discharge 24 
hours old. 

Death within 6 hours. The fluid which 
brought this about had been obtained from 
the dog in Ezp. 8. Conseąuently, it was 
the third remoyed £rom the original irri- 
tant. The posUmortem appearances were 
the same as in the last. 

Death within 6 hours. The fluid in this 
case was the fourth remoyed, having 
been obtained from the dog used in Ezp. 9. 

Unfortunately our supply of animals ceased 
for a coupfe of days, so that we were un- 
aUe to carry this seiies any further. 

Peritonitis, pleurisy and pericarditis, with 
sanguineous fluid in the pericardial sao. 
The primary inflammation had been in- 
duced by means of a solution of normal al- 
yine discharge introduced into the perito- 
neum of another dogtwo days preyiously. 
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TABŁE XYIlI—eontinu€d. 

Showing łie re»uU of injeeting solutians of Inflammatory Products into tie 

PeriUmeal Catity of aiitMa/«— continued. 



i 

I 

12 
13 
14 



25 



26 

27 

28 
29 
80 
31 
32 
33 
34 
35 

86 
87 

38 

38 



FLUID INTBODUCED ABOUT 
HALF AN OUNCE. 



Not KSAIIP. 



Hbatbb 



FiMfa. 



15 


•M 


16 


1 


17 


1 


18 


1 


19 


1 


20 


1 


21 


1 


22 


1 


23 


1 


24 


1 



1 

1 



1 
1 

1 
1 



26 



1 day old. 



••• 



6 



Ifrwh. 



1 
1 



••• 



:.} 





"1 



6 



BlKABKl. 



The fluid osed had been obtained from the 
dog in Exp. 11, and was conseąuently 
the 8eoond removed. 

No effect bejond Blight oongestion of the 
peritoneum. The fluid injected had been 
strained Bubseguent to boiling. 

The same fluid used as in the last, but 
it was not strained subseąnent to boiling. 

Fluid injeoted, obtained from the same 

souroe. 

Ditto ditto ditto. 

Ditto ditto ditto. 

Ditto ditto ditto. 

The morbific agent obtained from the same 
source, a dog in which peritonitis had been 
produced by the introduction of a mizture 
of excrementitious matter from a former 
doff. Both animals died within 12 houi:ii. 

The fluid resorted to was obtained from the 
peritoneal caTitv of the dog in Exp. 21, 
and was therefore the seoond remoTed. 

Freciselj as in Exp. 22. 

Fluid obtained from £xp. 20 : it was there- 
fore the second removed. 

Precisely as in Exp. 24 ; but in this case 
death resulted m 8 hours, with well- 
marked exudation on the peritoneum and 
in the intestines. 

Precisely as in Exp. 22, but the fluid had 
been boiled. 

The same fluid employed in these four 
Experim6ntB : in Exp. 29 and 30, how- 
ever, the materiał injected was 24 hours 
old. 

In both cases the fluid injected^ was obtained 
from the same animal. 



Ditto 



ditto 



ditto. 



The fluids employed in the foregoing four 
Experimeni» (31 — 84) mixed. No result. 

The morbific agent obtained from the same 
animal in both cases. Both unboiled and 
boiled yielded negatiye results. 
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The above Table shows that out of thirty-eight animals in 
^ ^ ^ which the product of peritonitis * was 

Innanunation produoed by •. « -i • i it 11 •1 

peritonitio fluid in 184 per intioduced mto the abdominal cavity, 

cent. of ezpenments. -, t r> a 1 • j 1 *^ 

only seven, or 18'4 per tjent., either 
succumbed or were unmistakably aflfected — ^a considerably 
lower percentage than that obtained when solutions of or- 
dinary excrementitious matters were used; for, of the 
animals experimented upon with the latter substauces, about 
70 per cent. succumbed. 

The remarkable fact, howerer, appears that of the seven 
^ ^ _, , deaths referred to in the last para- 

Tiieexoe88ive-virulencexna- 1 Ji t 1 -^. 

nifested by some inflamma- STrapu. tUrCC WCrC dUO tO a YITUS 
tory products. i.j. • Ji.- ii.- x» • ij. 

obtamed by moculatmg &om anmial to 
animal in one series of •experiments (in Nos. 8, 9, 10, Table 
XVIII), and, so far as we know, the number might have 
been unlimited had we at that time had a sufficient supply 
of animals to have carried on the obseryation without inter- 
ruption. 

In three others, out of the seven, we were unable to 
transfer the influence of the septio matter (contained in the 
decomposing substance resorted to in the first instance) to 
excite inflammation beyond the second animal ; and in only 
one (out of several attempts) were we able to observe its 
toxic influence on a third. Whereas, in the three cases 
cited, four animals in succession rapidly succumbed to the 
efiect of the virus contained in, or initiated by, a solution 
of ordinary alyine discharge. 

This result cannot be attributed to merę idiosyncracy 
on the part of the animals in question ; for not only in the 
experiments on peritonitio fluid bas this phenomenon been 
observed, but in all cases where seyeral experiments were 
carried out on the introduction of decomposing organie 
matter into the system. No matter by what channel they 
were introduced, certain solutions haye manifested singularly 
yirulent properties — properties which, hitherto, we haye 
not been able to identify with any physical or chemical 
peculiarity. 



* It wonld be morę correct to itate that iu thirty-seyen instances the product of 
peritonitis was resorted to, as in one instance the fluid obtained was from an abscess which 
nad formed in the abdominal walls, and which did not seem to oommim^cate with the carity 
of the peritonenm. 
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C.-Sammary: With remarks on the probable Naturę and relatiye 
Defi^e of Virulenoe of the toxio elements in Gholeraio and Other 
Alvine Bischarges. 

The experiments just recorded agree in their generał 
, ^ ^, results in a marked manner with 
detaitod iijthi« and in oup those woich we haYe previously pub- 
^^^^^^ ^^ * lished, and quite bear out the infer- 

ences which we then felt justified in placing on record ; but 
as the element of number is of such conseąuence in obscure 
questions of this naturę, we haye thought it adyisable to 
bring together all the obseryations which haye been detailed 
in tMs and in our former report, so that the lesson which 
it is possible for such a series of esperiments to conyey 
may be the morę readily perceiyed. 



TABLE XIX. 

Total Experiment8 on the effect of the Introduction of Solutions of 
Organie Su68ianees,fromvarioussourceSy into the Circulation of JDoga. 



Kumber of 










Eiperiments 
coudacted. 


Infecting materiał selected. 


Whcre 
introdaced. 


Number 
affected. 


Peroentage 
of affected. 


76 


Solutions of choleraic 










evacuation 


Vein 


84 


44-7 


26 


Solutions of normal eya- 










cuation 


Vein 


7 


26-9 


£6 


Solutions of yarious ex- 










crementitious matters 


Peritoneum. 


20 


76-9 


42 


Peritonitic exudation ... 


Peritoneum. 


10 


18-4 



Ooiiiparative Tinilenoe of 
the Yarious substances in- 
troduoed into the Teins. 



From this table it will be seen that strained alyine dis- 

charges from persons suffering from 
cholera haye been introduced into the 

yeins of dogs on seyenty-six occasions, with positiye results 

in thirty-four, or at the ratę of 44" 7 per cent. 

The result of a similar series of experiments with, by 
no means weak, solutions of normal alyine discharges (cer- 
tainly not of lower specific grayity than the choleraic fluids) 
was not much oyer half that obtained from the former 
materiał ; out of twenty-six experiments, in seyen only were 
the animals affected, or at the ratę of 26*9 per cent* 
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It appears from these results that the dejections of 
persons suffering from cholera, and also those of persons in 
good health, when injected into the yeins, act in some cases 
as a poison — have the power of producing a definite eflFect 
on the intestinal mucous membranę, resulting in a disorga- 
nisation of its substance. 

The symptoms and pathological changes induced by both 
yarieties of materiał, the eholeraic and non-eholeraic present 
no diflferences : but, so far as our experience goes, the pro- 
portion of cases in which this result is attained when 
eholeraic fluids are employed, is considerably larger than 
when non-choleraic materiał is used. 

A closely allied phenomenon has been obsenred in con- 
, _ , ^ nection with those experiments in 

ComparatiTe ▼inilence of ■■•■uj.-ł a. • i i. r. j 

tiie vaiiou8 Bubstances intro- wiiicn tJie matcnal iias Dcen madę 

to reach the circulation mdirectly by 
means of the lymphatics in a serous membranę. We have, 
however, already touched on this subject in the paragraph 
referring to our experiments on the ąuestion of the increase 
in intensity of the virulent properties of inflammatory 
products as necessarily dependent on transference from one 
animal to another (page 50). 

We have found that such an increase is by no means 
the ordinary result of the transfer — our experience being 
based on sixty-eight experiments ; for, whereas the in- 
troduction of solutions of excrementitious matters into 
the peritoneum on twenty-six occasions was followed by 
serious inflammation and commonly death in twenty in- 
stances, or nearly 77 per cent. of the cases, similar ex- 
periments in forty-two cases with the fluid product resulting 
from snch primary inflammation was only successful in ten, 
or 23 per cent. 

With two specimens of exudation only were we able to 
transfer the morbid action morę than twice — once in the 
present series of experiments and once in the former — ^but 
on those two occasions the yirulent properties manifested 
were unmistakable. In one case the original irritant em- 
ployed was a decomposing solution of meat, ninety-six 
nours old, and in the other a solution of ordinary alyine 
discharge*. 
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Why the materiał, whether choleraic or non-choleraio, 

should exert its power in some in- 
conoiusions. tances and not in others, or why cho- 

leraic materiał would appear to possess 
this power morę freąuently than ordinary materiał, we cannot 
explain ; but we are inclined to believe that the possession 
of these toxic properties will be found to depend on some 
yariation — it may be only a trifling yariation in composition 
which decomposing organie substances undergo. Something, 
howeyer, is present which, as we haye ałready said, is capable 
of exercising a singularly pemicious effect on animal life, 
the most prominent local manifestation of its action being 
obseryed in the intestinal canaL 

What is this something ? Is it yisible P Is it a living 
substance ? 

With regard to the first of these ąuestions, we would 
not presume to speak decisiyely, although we ourselyes haye 
searched for it in vain with lenses which haye the reputation 
of being the yery best hitherto constructed, and have been 
uniformly unsuccessful in associating it with any constant 
yisible phenomena. 

With regard to the second ąuestion, the reply will be 
satisfactory, or otherwiae, according to the particular yiew 
entertained as to what the tests of yitality are. On this 
yexed ąuestion we do not yenture to oflfer an opinion — 
whether, for example, any substance or condition which 
would ^cause the coagulation of albumen (animal and 
yegetable) would or would not be suflŁcient to destroy the 
yitality of the entity, be it * egg,^ * seed,' ' germ' or ' plasma,' 
we cannot say. This, howeyer, we affirm that in our own 
experience we haye seen no living object preserye its yitality 
after exposure in a fluid to a temperaturę approaching to 
212''F., nor haye we been able to satisfy ourselves that any 
one else has done so. 

A reference to the Tables of Experiments will show that 
the application of heat up to boiling point did not, appa- 
rently, modify the toxic properties of the particular substances 
tested; for out of seyenteen instances in which choleraic 
alyine discharges were thus treated before introduction into 
the yeins of dogs, eight became affected, or 47 per cent. — a 
slightly larger percentage than the unboiled fluids had 
yielded ; and out of thirteen cases in which ordinary alyine 



f> 
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discharges had been similarly experimented with, three were 
affected, or 23 per cent. — some two or three per cent. lower 
than had been the ayerage when the unboiled materiał had 
been resorted to. 

Therefore, until it be proved that living substances can ' 
withstand immersion in a fluid at a temperaturę of 212''F. 
of some minutes' duration, we haye no hesitation. in stating 
that the morbid phenomena which we have obseryed to 
foUow the introduction into the animal economy of strained 
Solutions of choleraic and normal alyine discharges, and of 
other decomposing animal substances, are not the result of 
infection with a materiał the poisonous properties of which 
are dependent on its possessing yitality. 



PART III. 



Saotion* of Mesent«rio 



EIPERIMENTS ON THE SECTION OP THE SPLANCHNIC AND 

MESENTERIC NERYES. 

Af ter the issue of our last report, an additional senes 

of experiments regarding the eff ects 
of nenre-sections was carried on, 
with the view of finally satisfying ourselres whether any 
destruction of epithelium or denudation of the mucous 
membranę were necessary for the oceurrence of a copious 
effusion of fluid into the intestinal tubę, and also whether 
the obseryations which we had preyiously madę regarding 
the coincidence of such effusion with partial but not with 
total depriyation of neryous supply, would stand the test 
of repeated experiments. 

The foUowing table shows the result of twenty-one 
experiments on section of the mesenteric nerves : — 



TABLE XX. 

Table Il.^^Sections of Mesenteric Nertes. 



No. 



3 
4 



Naturę of oeration. 



Complete section of neryes of a 
loop of intestine. 

Section of mesenteric neryes 



Section of mesenteric neryes 
Section of mesenteric neryes 



Bbsułt. 



Exndation of waterj fluid. Łoop half- 
f uU of fluid, and containing some loose 
mucous flocculi. 

Łoop distended with grej watery fluid 
containing gelatinous flocculi. Śurface 
of mucous membranę sofl, thickened. 
and coyered with a gelatinous lajer of 
materiał similar to the flocculi. Fluid 
strongl^ alkaline; smell mawkish and 
choleraic ; contained about ^th of alba- 
men. Flocculi composed of exudatioii 
cells. Gelatinous layer on mucous mem- 
branę composed of similar cells in. a 
mucoid basis. 

£xudation of fluid ; reddish ; sp. gr. 1,009; 
alkaline ; containing albumen. 

Łoop distended with fluid ; pinkish grey; 
stronglj alkaline ; odour choleraic ; sp. 
gr. 1,006. Surfiice of mucous membranę 
soft, thickened and coyered with a loose 
yellowish layer of exudation cells. 
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Table XX. — Secłians cf Messenterie Nerves — eontinued, 



No. 



6 

7 
8 

9 

10 
11 
12 
13 

14 

16 

16 

17 

18 

19 
20 



2ł 



Naturę of operation. 



Section of mesenteric nerres 



Section of mesenterio neryes m. 



Section of mesenteric neryes 
Section of mesenteric neryes 



Complete 

neryes. 
Section of 
Section of 
Section of 
Complete 

neryecu 
Complete 

neryes. 
Complete 

neryes. 
Complete 

neryes. 
Complete 

neryes. 



section of mesenteric 

mesenteric neryes 
mesenteric neryes ... 
mesenteric neryes 
section of mesenteric 

section of mesenteric 

section of mesenteric 

section of mesenteric 

section of mesenteric 



Complete section of mesenteric 
neryes. 

Complete section of mesenteric 

neryes. 
Complete section of mesenterio 

neryes. 



Complete section of mesenteric 
neryes. 



Bbsult. 



Mncons membranę soft, moist and thick- 
ened, but no exadation. The ligatored 
loop was situated in the Jejannm. 

Loop fuUy distended witib fluid ; reddisb ; 
sp. ffr. 1,005; alkaline; containing a 
few nocculi. 

Loop fully distended with fluid. 

Łoop oontained an abnndance of fluid. 
It was situated in the jąjunum. 

No fluid in the loop. 

Fluid exadation. 

No spedal eindation in the centrę loop. 
Łoop fuli of brownish gelatinous exuda« 
tion containing nnmerouslargebioplasts. 
Abundant exudation of fluid. 

Łoop almost empty. 

Łoop fullj distended with fluid; straw 
colored ; alkaline ; sp. gr. 1,008. 

Łoop fullj distended with fluid ; alkaline ; 
containing an abundance of granular 
ezudation cells. 

Łoop distended with fluid, swarming with 
bacteria and yibriones. Post-mortem 
some hours afber death. 

Łoop distended with fluid. Muoous mem- 
branę thickened and moist. 

Łoop fullj distended with fluid, watery, 
almost colorless ; sp. gr, 1,005 ; reaction 
alkaline. A few projecting flocculi con- 
taining ezudation cells on the surface of 
the mucous membranę. 

No special ezudation in the ligatured loop. 



It will be seen that a copious secretion of fluid was the 

almost inyariable result of section 
in^e^S^stiS^Mamuitof of the ]ierves, entirely independent 

«H^on of me«,ntTic neryes. ^^ dotachment Of tho epitholial COVeP. 

ing of the mucous membranę, but sometimes associated 
with the occurrence of an exudation of bioplasts upon its 
surface ; and that the secretion occurred as well in cases 
in which the division of the neryes was complete as when 
it was only partial. These results are sinular to those 
obtained by us in the greater number of the experiments 
of tMs naturę which we referred to on a former occasion, 
and are quite in accordance with those obtained originally by 
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Moreau. Moreau's experiments haye also been confirmed by 
Dr. Lauder Brunton. Those of the cases in our report for 
1872 in which complete diyision was found to be unaccom- 
panied by an abundant secretion, must, theref ore, be looked 
upon as accidental ; and, from extended experience, we would 
incline to ascribe the oceurrence to ineompleteness in the 
isolation of the ligatured loop, or to escape of the fluid 
owing to rupture of the gut as a result of ulceration at the 
site of ligature and of the pressure exerted by the contained 
fluid : both these accidents were morę than once observed 
to haye oceurred and to haye modifled the results of the 
experiments accordingly. 

Only a f ew experinients on section of the greater splanch- 

• seotions of spianołmio ^^ neryes woro tried, as the results 

^^^^ were entirely similar to those in the 

preyious senes of such seotions. The foUowing table shows 

the naturę of the operation and the result in seyen cases : — 



TABLE XXL 
Table XXI. — Seotions of the Splanchnic NerveB, 



No. 



3 
4 
6 

6 

7 



Naturę of operation. 



Section of left greater Bplanchnic 
nerve ; and ezcision of semilonar 
ganglion. 

Section of left greater splanchnic ; 
ezcision of semilanar ganglion ; 
and ligature of rectum. 

Section of botli greater splanch- 
nics. 

Section of both greater splanchnic 
neryes and ligature of rectum. 

Section of left greater splanchnic 
and ligature of colon. 

Section of both greater splanchnics 

Section of left greater splanchnic 
and ezcision of semilunar gan- 
glion. 



Bbsułt. 



No result. 



No result. 



Died 36 hours afŁerwards with djsenteric 

symptoms. 
No result. 

No result. Urine; sp. gr. 1,040; no 

sugar; noalbumen. 
No result. 
No result. Urine contained neither 

sugar nor albumen. 



It appears from this that no result similar to that depend- 
ent on section of the mesenteric neryes can be induced by 
diyision of the splanchnic neryes, eyen when this is com- 
bined with excision of the semilunar ganglia. 



Calcijtta, 
Octoher 1874. 
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